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Abstract 


A program of experimental research and analysis has been conducted to examine the heat transfer 
and pressure distributions in regions of shock/shock interaction over smooth and transpiration-cooled 
hemispherical noseshapes. The objective of this investigation was to determine whether the large heat 
transfer generated in regions of shock/shock interaction can be reduced by transpiration cooling. The 
experimental program was conducted at Mach numbers of 12 to 16 in the Calspan 48-Inch Shock Tun- 
nel. Type III and type IV interaction regions were generated for a range of freestream unit Reynolds 
numbers to provide shear layer Reynolds numbers from 10 4 to 10 6 to enable both laminar and turbulent 
interaction regions to be studied. Shock/shock interactions were investigated on a smooth hemispherical 
nosetip and a similar transpiration-cooled nosetip, with the latter configuration being examined for a 
range of surface blowing rates up to one-third of the freestream mass flux. While the heat transfer meas- 
urements on the smooth hemisphere without shock/shock interaction were in good agreement with Fay- 
Riddel) predictions, those on the transpiration-cooled nosetip indicated that its intrinsic roughness caused 
heating-enhancement factors of over 1.5. In the shock/shock interaction studies on the smooth nosetip, 
detailed heat transfer and pressure measurements were obtained to map the variation of the distributions 
with shock-impingement position for a range of type III and type IV interactions. Such sets of measure- 
ments were obtained for a range of unit Reynolds numbers and Mach numbers to obtain both laminar and 
turbulent interactions. The measurements indicated that shear layer transition had a significant influence 
on the heating rates for the type IV interaction as well as the anticipated large effects on type III interac- 
tion heating. In the absence of blowing, the peak heating in the type III and type IV interaction regions, 

over the transpiration-cooled model, did not appear to be influenced by the model s rough surface char- 
acteristics. The studies of the effects of transpiration cooling on type III and type IV shock/shock interac- 
tion regions demonstrated that large surface blowing rates had significant effect on the structure of the 
flowfield, enlarging the shock layer and moving the region of peak— heating interaction around the body. 
However, despite a reduction in the total heating rate, the peak heating was reduced by less than 10 

percent for coolant flow rates as large as 30 percent of the freestream mass flux. 
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Section 1 
INTRODUCTION 


The large aerothermal loads generated in regions of shock/shock interaction remain one of the key 
problems associated with the design of airbreathing hypersonic vehicles. At hypersonic speeds, the heat 
transfer to the lip of an engine cowl, with the compression ramp shocks focused upon it, can exceed the 
normal stagnation values by factors of between 20 and 50 under continuum conditions. Such heating loads 
make it mandatory that some form of cooling technique be employed. Generally, an active cooling system 
is preferred to an ablative system; however, the large heating levels may preclude the use of backface- 
cooling techniques. Therefore, transpiration cooling was anticipated to represent the most effective tech- 
nique to alleviate cowl heating in the presence of shock/shock interaction heating. 

The two types of shock/shock interaction that generate the largest heating loads were defined by 
Edney (Reference 1) as type III and type IV interactions. Shown schematically in Figure 1, the type IV 
interaction is one in which a jet comprising a series of compression and expansion waves efficiently com- 
presses the freestream gas. This jet, preceded and bounded by shear layers, is terminated by a normal 
shock just ahead of the surface to produce what is, effectively, a very narrow stagnation region. To predict 
the heating loads in this region, Edney modeled this region as a stagnation region on a body with an 
effectively smaller nose radius, obtaining the expression shown in Figure 1. For flows in which the shear 
layer upstream of the jet is transitional, the heating levels for the type IV interaction can be increased by 
radiated noise, as discussed in Reference 2. In the type III interaction (Figure 2), where the shear layer is 
directly incident on the model surface, the heating levels in the attachment region are significantly in- 
creased when transition occurs in the shear layer. Consequently, in predicting the heating loads in these 
flows, it is essential to establish a transition criterion of the type shown in Figure 3 (Reference 3), where 
the Reynolds number based on the shear layer length and adjacent flow properties is plotted versus effec- 
tive shear layer Mach number. Generally, for shear layer Reynolds numbers below 5xl0 4 , the shear layer 
should remain laminar; for shear layer Reynolds numbers above 5x10 s , a turbulent flow may be expected. 
The exact Reynolds number at which shear layer transition will occur will, of course, also depend upon the 
disturbances that are radiated from upstream surfaces of the vehicle and those present in the freestream. 

During the past two decades, a significant number of studies have been conducted to investigate the 
aerothermal loads generated in regions of shock/shock interaction. A recent review of these studies, as 
well as an extensive set of heat transfer and pressure measurements in regions of shock/shock interaction 
at Mach numbers from 6 to 18, is presented by Holden et al. in Reference 2. Comparisons between the 
peak heat transfer and pressure measurements on cylindrical leading edges made in these studies with the 
simple prediction techniques devised by Edney (Reference 1) and Keyes and Hains (Reference 4) showed 
general agreement. However, these studies suggest that it is necessary to understand the role of the distur- 
bances generated by shear layer turbulence, and the influence of viscous effects on jet structure, to better 
predict these flows. The heating levels predicted by these semiempirical techniques are capable of bound- 
ing the levels of heating generated by laminar and turbulent type III interactions. However, for flows 
where the viscous region occupies an extensive part of the shock layer, the compression and heating 
mechanisms may be significantly modified. Within the past several years, both the finite-difference and 
the finite-element techniques have been employed to obtain solutions to the Navier-Stokes equations for 
regions of shock/shock interaction. An adequate solution for these types of flows requires a careful and 
detailed gridding of the flowfield in the jet or shear layer region between the shock intersection point and 
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the body. Once again, an accurate solution for flows with shear layer transition depends on correctly 
describing the transitional and turbulent flow structures of the shear layer and the radiated noise effects on 
type IV heating or reattachment characteristics for type III flows. 

Controlling the heating loads generated by shock/shock interaction on the small-radius cowl lip of a 
hypersonic scramjet engine represents a formidable and, as yet, unresolved problem. The use of ablative 
materials has been one of the most effective proven ways of controlling the stagnation point heating loads 
associated with sustained hypersonic flight. However, the ablation products can be inconsistent with an 
airbreathing propulsion system and clearly involve the refurbishment of the cowl lip. While backface 
cooling represents an ideal technique, it is not known if it could be applied to such large heating loads and 
has yet to be proven in hypersonic flight. Transpiration cooling has been used successfully on hypersonic 
re-entry vehicles and, in principle, represents the most practical way of handling the large heating loads. 
However, here, the large unknown is whether the region of high momentum generated by the jet will 
essentially cut through the low— momentum coolant layer or the shear layer scouring the cooling layer from 
the surface. A transpiration-cooled nosetip, designed by Aerojet employing its platelet technology in a slot 
cooling configuration, was used successfully in flight tests of ballistic re-entry vehicles. This model (Refer- 
ence 5) was used with a gaseous injectant in shock tunnel studies of cooling effectiveness. In the absence 
of a coolant, the discontinuous nature of the surface produced an effective roughness that resulted in 
heating rates up to 60 percent more than those of a smooth model of the same geometry (Reference 5) . 
For the lower blowing rates, the boundary layer in the stagnation region was apparently tripped by the 
injectant, and this also resulted in increased heating. Thus, the introduction of shock/shock interaction 
causes a significant complication to an already complex situation. Clearly, the effectiveness of transpira- 
tion cooling in reducing the heating loads developed by a transitional shock/shock interaction can be 
addressed only by an experimental program. Although a cylindrical transpiration-cooled leading edge 
would more closely simulate the cowl heating configuration, we believe that experiments with an existing 
hemispherical configuration should provide a clear indication of the phenomenology of importance in 
shock/shock interaction on transpiration-cooled leading edges. 

In this report, we present the results of two studies to investigate the aerothermal loads generated in 
shock/shock interaction regions over hemispherical nosetips. First, in the following section, we describe 
the objective and design of the experimental program. The test facility is then described, and the condi- 
tions selected for the experimental studies are discussed and tabulated. The two models used for these 
studies, and the instrumentation installed in them, are described. We then discuss the results of the 
experimental studies. First, measurements on the two models in the absence of shock/shock interaction 
are presented to define the effects on the basic heating levels of the surface roughness of the transpira- 
tion-cooled model. We next present measurements on the smooth hemispherical nosetip for laminar and 
turbulent interaction regions at Mach numbers from 12 to 16. These are compared with measurements 
first presented in Reference 6, where the effects of transpiration cooling on the interaction-induced heat- 
ing were investigated. The set of measurements to investigate Mach number and Reynolds number effects 
for type III and type IV interactions over the smooth configuration is then presented and discussed. 
Measurements of shock/shock interaction heating on the transpiration-cooled nosetip are next pre- 
sented — first, for interactions in the absence of blowing; then, for a series of blowing levels each for a 
range of Mach number and Reynolds number conditions. The measurements for each set of studies are 
compared with each other and with the predictions from the simple Edney/Keyes and Hains models. The 
conclusions from all of these studies are then presented. 
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Section 2 

EXPERIMENTAL PROGRAM 

2.1 PROGRAM OBJECTIVES AND DESIGN 

The objective of the present studies was to provide detailed pressure and heat transfer measurements 
as well as schlieren photographs to define the structure and properties of regions of shock/shock interac- 
tion on smooth and transpiration-cooled nosetips at Mach numbers from 12 to 16. The emphasis in these 
studies was placed on type III and type IV interactions, for these provide the largest aerothermal loads. 
Studies were performed over a range of Reynolds numbers to explore the effects of transition on the 
heating rates. Measurements were also performed for fully laminar conditions to provide a data set that 
could be compared with theory without transition or turbulence modeling problems. 

The first set of studies explored the aerothermal characteristics of the interaction between a planar 
shock and the shock layer of a smooth hemispherical nosetip. The primary objective of these studies was 
to investigate the effects of Mach number and Reynolds number on the magnitude and distribution of 
heating caused by type III and type IV shock/shock interaction for laminar and turbulent flows. The 
Mach number and Reynolds number in the shock layer adjacent to the shear layer are believed to be the 
most important parameters controlling transition of the shear layer, which, in turn, is controlled by the 
Mach number and Reynolds number of the freestream and interaction geometry. Measurements at Mach 
12 were made for Reynolds numbers large enough to ensure generation of turbulent shear layers by the 
shock/shock interactions. The majority of the studies at Mach numbers from 12 to 16 were conducted for 
Reynolds numbers where the shear layers were determined to be fully laminar, based on observations of 
the measured heat transfer rates to the model surface. 

The second series of studies investigated the aerothermal loads associated with the impingement of a 
weak, planar shock in the vicinity of the stagnation region of a transpiration-cooled hemispherical nosetip. 
The objective was to determine whether the heating levels generated by the interactions could be reduced 
by transpiration cooling. This investigation arose from questions as to whether transpiration cooling would 
be capable of diverting the strong momentum field generated by a type III and type IV interaction such 
that the aerothermal loads could be significantly reduced. Because of the large pressures anticipated in the 
peak interaction region, the experiment was designed so that the plenum pressure, which fed the slots in 
the model surface, was at least 20 times the freestream pitot pressure. This assured that fluid was being 
issued from the slots in the model unaltered by the presence of the interaction. 

A number of key problems must be solved before a meaningful experimental study of shock/shock 
interaction at hypersonic speeds can be conducted. First, a blockage-free flow between the shock genera- 
tor and the cylinder must be obtained while, at the same time, preventing expansion at the trailing edge of 
the shock generator from influencing the shock/shock interaction. These constraints required the use of a 
shock generator 60 inches in length and 18 inches in width, with various nosetip geometries, to obtain 
two-dimensional flow over the centerline of the model. Large experimental facilities are required for such 
experimental studies. We designed models with shock-generator angles of 10° based on Edney's predic- 
tion (Reference 1), to provide large interference-heating enhancement over the range of test conditions. 
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2.2 EXPERIMENTAL FACILITIES AND TEST CONDITIONS 

2.2.1 Experimental Facilities 

The experimental studies were conducted in Calspan’s 48-Inch Shock Tunnel at Mach numbers of 12 
to 16. The facility and its performance characteristics are described in Reference 7. The freestream condi- 
tions at which the current experimental program was conducted are plotted on the map of Mach number 
versus unit Reynolds number shown in Figure 4a. At Mach 12, the maximum Reynolds numbers were 
sufficiently large that the interactions generated transitional to turbulent shear layers. Completely laminar 
interactions were obtained under low Reynolds numbers at Mach numbers of 12 and 16. 

The shock tunnel is basically a “blowdown tunnel” with a shock compression heater. The operation of 
the shock tunnel in the reflected-shock mode is shown with the aid of the wave diagram in Figure 4b. The 
tunnel is started by rupturing a double diaphragm, permitting high-pressure helium in the driver section to 
expand into the driven section. This generates a normal shock, which propagates through the low- 
pressure air. A region of high-temperature, high-pressure air is produced between this normal-shock 
front and the gas interface (often referred to as the contact surface) between the driver and driven gases. 
When the primary or incident shock strikes the end of the driven section, it is reflected, leaving a region 
of almost stationary, high-pressure, heated air. This air is then expanded through a nozzle to the desired 
freestream conditions in the test section. 

The duration of the flow in the test section is controlled by the interactions between the reflected 
shock, the gas interface, and the leading expansion wave generated by the non-stationary expansion 
process occurring in the driver section. We normally control the initial conditions of the gases in the driver 
and driven sections so that the gas interface becomes transparent to the reflected shock interaction. This 
is known as operating under “tailored-interface” conditions. Under these conditions, the test time is 
controlled by the time taken for the driver/driven interface to reach the throat, or for the leading expan- 
sion wave to deplete the reservoir of pressure behind the reflected shock. The flow duration is, therefore, 
either driver-gas— limited or expansion— limited. Figure 4c shows the flow duration in the test section as a 
function of the Mach number of the incident shock. In the current program, we obtained flow durations 
of 6 to 10 milliseconds. 

2.2.2 Evaluation Of Test Conditions 

The stagnation and freestream test conditions were determined based on measurements of the inci- 
dent-shock-wave speed, Ui , the initial temperature of the test gas (in the driven tube), T\ , the initial 
pressure of the test gas, Pi, and the pressure behind the reflected shock wave, Po- We calculated the 
incident-shock-wave Mach number, Mi = Uifcii , where the speed of sound, a\ f is a function of Pi and 
7y. The freestream Mach number, M„, was determined from correlations of A/® with Mi and p 0 . These 
correlations were based on previous airflow calibrations of the “D” nozzle used. 

Freestream test conditions of pressure, temperature, Reynolds number, etc., were computed based on 
isentropic expansion of the test gas frorti the conditions behind the reflected shock wave to the freestream 
Mach number. Real gas effects were taken into account for this expansion under the justified assumption 
that the gas was in thermochemical equilibrium. In the freestream, the static temperature, T® , was suffi- 
ciently low that the ideal gas equation of state, p® = p^T® was applicable, where R is the gas constant for 
the test gas. 
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The stagnation enthalpy, H 0 , and temperature, 7’ 0 , of the gas behind the reflected shock wave 
(shown as region 4 in Figure 4b) were calculated from: 

H 0 = (H A /H X )H X and T 0 = {TjT x ) T x (1) 


where (H A /H X ) and (T A /T X ) are functions of Vi (or ) and p x and are given in Reference 8 for air, H x 
was obtained from Reference 9 for air, knowing P\ and T x ■ 

The freestream static temperature was found from the energy equation, knowing H 0 and M*, 


T 

l OD 



( 2 ) 


where c p = 6006 ft—lb/slug/R ° and y = 1.40. 

The freestream static pressure was calculated from 


(3) 


where 


P ( P«>/Pq)real 

Pp ip <*/p$) IDEAL 


(4) 


is the real gas correction to the ideal gas static-to-total pressure ratio as described in Reference 10. The 
sources for the real gas data used in this technique are References 11 and 12. 

The freestream velocity was determined from 

(5) 

where a. = JyRT.„ , (6) 

the speed of sound. 

The freestream dynamic pressure was found from 

= 1/2 yp-Mi (7) 


and the freestream density then was calculated from the ideal gas equation of state 

0 =p,/RT* ( 8 ) 

where R = 1717.91 ft— lb/slug/R 0 for air. Values of the absolute viscosity, p, used to compute the 
freestream Reynolds number per foot were obtained using the technique described in Reference 8. 
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The test-section pitot pressure, p 0 ' , was determined from q » and the ratio (po'/^®)* This ratio has 
been correlated as a function of and H 0 for normal-shock waves in air in thermodynamic equilibrium. 

For the test conditions at which our studies were conducted, the uncertainty in pitot-pressure meas- 
urements from errors in calibration and recording is ±2.5%. The reservoir pressure can be measured with 
an uncertainty of ±2.0%, and the total enthalpy (H 0 ) can be determined from the driven-tube pressure 
and the incident-shock Mach number with an uncertainty of ±1.5%. These measurements combine to 
yield an uncertainty in the Mach number and dynamic pressure measurements of ±0.8% and ±3.5%, 
respectively. 

2.2.3 Smooth and Transpiration-Cooled Hemispherical Nosetips 

The smooth hemispherical model shown in Figure 5 was used in an earlier study (Reference 13) and 
was recently modified for this program. A unique model coordinate system (Figure 6) was used in this 
program. The gages were all positioned on the surface of the hemisphere, on a plane containing a vertical 
diameter parallel to the freestream flow. Those above a horizontal radius were given the designation of 
+0 ; those below, -0 . The smooth hemispherical model was instrumented with heat transfer gages in the 
stagnation region and along the 0 = 0°, 180° plane (Figure 7), with the interaction region (azimuthal 
position, 0, between 22° and 40°) highly instrumented. Midway through the study, a 10° wedge was 
mounted behind the nosetip to pivot the highly instrumented region to an azimuthal position of 12° to 30° 
(Figure 8). Refer to Table 5 for tabular listings of gage positions for the smooth hemisphere. Figure 9 
shows the experimental configuration used for both the smooth and transpiration-cooled nosetips. 

The hemispherical transpiration-cooled model was developed previously and is described in Refer- 
ence 14. The transpiration model (Figures 10 and 11) contains discrete circumferential slots. (The slots 
are also called pods in Reference 15.) The slots were machined in the model in the direction parallel to 
the axis of symmetry of the model. Thus, coolant flow exits the end of a slot in the direction parallel to the 
axis of the model and not normal to the model’s surface. (All slots were machined to a nominal depth of 
0.125 inch.) The slots are arranged in a spiral pattern to promote uniform coolant distribution as the 
transpired coolant spreads over the model surface. The length, width, and spacing of the slots vary with 
angular position, 0, on the surface. At all 0 positions, all slots are 0.040 inch apart in the circumferential 
direction. (See Figure 12a.) The dimensions shown in Figure 12b are those at about 0 = -21°. Coolant 
was fed to each slot through two or three sonic orifices (depending on slot length) at the base of the slot. 
The transpiration surface extends to 0 = ±50.2° and is formed by discrete slots separated by distinct land 
(solid) areas. This type of surface is more complex to manufacture than sintered surfaces, such as used in 
the experiments reported by Kaattari (Reference 5). However, a slotted surface has the advantage of 
more precise coolant flow control through internal sonic orifices, and the availability of the land areas for 
placement of heat-flux instrumentation. Refer to Figure 13 for the instrumentation schematic diagram and 
to Table 6 for the tabular listings of gage positions for the transpiration-cooled hemisphere. 

The model has eight independent concentric transpiration zones, and the helium coolant was applied 
from eight separately manifolded supply bottles mounted outside the tunnel. For the present experiments, 
the coolant mass flux was the same for each /.one. Eight fast-acting valves were mounted directly behind 
the model, and the coolant flow was fully established before freestream tunnel flow reached the model; 
this required about 22 milliseconds. The pressures in the supply bottles were measured before the valves 
were open, and after the valves were closed when the bottles became equilibrated back to room tempera- 
ture. This pressure drop in each bottle, of known volume, for a known time was used to calculate the 
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coolant flow rate. Helium-coolant mass flux (flow rate per unit area), q c v c , was obtained by dividing the 
total coolant How rate from all eight bottles by the total transpiration surface area (slot plus land areas). 
The transpiration surface area used was the area projected on a plane normal to the model centerline. 
Freestream mass flux is noted as £>«(/«. The surface has an average porosity of 0.28 (ratio of total slot exit 
area to total projected surface area up to 6 = ±50.2°). Additional details of the model can be found in 
Reference 15. 

2.2.4 Model-Support and Shock-Generator System 

The model was sting mounted above the centerline to accommodate the 60-inch-long flat-plate 
shock generator. The model-support and shock-generator assembly was positioned to assure that the 
shock/shock-interference flowfield could be viewed through the schlieren windows of the shock tunnel’s 
test section. For a majority of the studies, the shock generator had a 0.3125-inch-radius leading edge to 
raise the incident shock with respect to the shock generator and, thus, prevent trailing-edge expansion- 
fan interference in the region of interest on the hemisphere. Flat and 0.3750-inch-radius leading edges 
were also used. For all experiments with an incident shock, the shock generator was inclined at an angle 
of 10° to the freestream. The shock/shock-intersection point was adjusted by vertically moving either the 
model or the shock generator, or both. 

2.2.5 Heat Transfer Instrumentation 

The large heat transfer gradients generated in the interaction regions on the hemisphere can be signifi- 
cantly distorted by lateral heat conduction unless the heat transfer instrumentation is mounted on a sur- 
face of low thermal conductivity. Because our platinum ihin-film gages are mounted on a Pyrex substrate, 
they are well suited for this application. However, with heating rates up to 500 Btu/ft 2 /sec, the rise in 
surface temperature during the shock tunnel’s short run times can also lead to problems with data analysis 
and interpretation. 

For the transpiration-cooled nosetip, the platinum films were deposited on a rectangular substrate. 
These gages were mounted at the midpoint of the land areas, centered between the slots and as close as 
possible to the plane <p ~ 0°, 180°. These gages have a frequency response of 1 MHz and, therefore, can 
easily follow the instabilities occurring in shock/shock-interaction regions. Refer to Figure 13 and Table 6 
for a diagram and a tabulation of gage positions. 

The smooth hemispherical nosetip utilized both 0.125-inch-diameter button heat transfer gages and a 
Pyrex insert or “ladderstrip” that contained 44 gages with spacings of 0.040 and 0.020 inch. The use of a 
continuous, nonconducting surface in the region of peak heat transfer levels and gradients minimized 
lateral conduction effects. Refer to Figure 7 and Table 5 for a schematic diagram and a tabulation of gage 
positions. 

Thin-film gages have been used extensively at Calspan and elsewhere to detect transition. The tran- 
sient response of these gages is such that they can detect turbulent bursts that occur in transitional bound- 
ary layers and the unsteady nature of the heat transfer beneath turbulent boundary layers. Thus, this 
measurement technique provides an excellent method of determining the nature of the boundary layer at 
the attachment point of the jet on the hemispherical model. 

The thin-film heat transfer gage is a resistance thermometer that reacts to the local surface tempera- 
ture of the model. The first step of the data reduction was to convert the measured voltage time history for 
each gage to a temperature time history, taking into account the gage resistance, the current through the 


7 


gdge. the gage calibration factor, and the amplifier gain. The theory of heat conduction was used to relate 
the surface temperature to the rate of heat transfer. The platinum resistance element has negligible heat 
capacity and, hence, negligible effect on the Pyrex-substrate surface temperature. The substrate can be 
characterized as being homogeneous and isotropic. Furthermore, because of the short duration of a shock 
tunnel test, the substrate can be treated as a semi-infinite body. The final data reduction was done using 
the Cook-Felderman (Reference 16) algorithm. 

The Stanton number, C /, , based on the freestream conditions, was calculated from the following 

r q 

h (9) 


where H w is the enthalpy at the measured wall temperature. 

For the thin-film heat transfer instrumentation, the uncertainties associated with the gage calibration 
and the recording equipment are estimated to be ±5% for the levels of heating obtained in the current 
studies. The basic unsteady nature of some of the type III and type IV shock/shock interactions observed 
in earlier studies produced cyclic variations of typically up to ±15%. (See Reference 2.) 

2.2.6 Pressure Instrumentation 

We used flush-mounted pressure gages in the smooth-hemisphere studies to obtain measurements of 
the mean and fluctuating pressure levels through the interaction regions. High-frequency Kulite 
transducers (0.062 inch in diameter) were flush-mounted to the surface of the model in key areas of the 
flow. Their positions and gage numbers are shown in Figure 7 and Table 5. Pressure measurements were 
not made for the transpiration-cooled model. 

The pressures were converted to absolute pressures (psia) by adding the measured initial vacuum 
pressure in the test section. The latter was the reference pressure for the transducers. The pressures were 
then averaged over an interval of time in which steady flow was established over the model, to obtain an 
average value for each case. The values of the pressure coefficients, C p , were calculated from 

C p = P /(\/2 q„U* ) (10) 

where p was the measured model pressure (psia). 

The uncertainties in the pressure measurements associated with the calibration and recording appara- 
tus are ±3%. Again, the variations associated with the unsteady nature of the fluid dynamics can be as 
large as ±15%. 

2.2.7 Measurement Recording System 

All data were recorded on the 1 28-channel Calspan Digital Data Acquisition System (DDAS II) . The 
DDAS II system consists of 128 Marel Co. Model 117-22 amplifiers, an Analogic ANDS 5400 data 
acquisition and distribution system, and a Digital Equipment Corp. (DEC) PDP-11/73 computer. For the 
smooth hemispherical nosetip studies, a Sun SparcStation 2 computer was utilized. The Analogic system 
functions as a transient-event recorder in that it acquires, digitizes, and stores the data in real time. 
Immediately after each test run, the data were transferred to the DEC or Sun computer for processing and 
storage. 
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The Marel amplifiers provide gains up to 1000 for low-level signals, can be AC or DC coupled to the 
transducers, and have selectable low-pass filters with cutoff frequencies of 300, 1000, or 3000 Hz. The 
Analogic system contains a sample-and-hold amplifier, a 12-bit analog-to-digital converter, and a 
4096-sample memory for each channel. 

2.2.8 Flow Visualization 

Flow visualization in these studies was accomplished via a standard off-axis, Z-type schlieren system, 
which uses 16-inch-diameter, f/7.5 schlieren-grade spherical mirrors as schileren heads. A horizontal 
source-slit/knife-edge combination provides sensitivity in the vertical plane of 5 arc seconds, with test- 
section resolution better than 0.005 inch. A 1.5-microsecond FWHM (full-width, half-maximum) light 
pulse was generated from a high-voltage spark in air, triggered close to the end of the steady run time. 
The image was recorded on Kodak Tri-X panchromatic film. 
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Section 3 

RESULTS AND DISCUSSION 


3.1 INTRODUCTION 

The basic objective of this program was to investigate the application of transpiration cooling to allevi- 
ate the large heating loads generated by shock/shock interaction on a leading edge. The experimental 
program was conducted in two basic research efforts, each of which constitutes a definitive set of studies. 
In the first investigation, we studied the aerothermal loads generated in regions of shock interaction over a 
highly instrumented smooth 12-inch-diameter hemispherical nosetip. In these studies, we placed the 
emphasis on measurements in type III and type IV interaction regions for a range of freestream Reynolds 
numbers and Mach numbers to investigate both laminar and turbulent interaction regions. 

In the studies of transpiration-cooling effects on the flow structure and heating in shock/shock inter- 
action over a 12-inch-diameter transpiration-cooled hemisphere, we first measured the effects of the 
intrinsic surface roughness caused by the cooling slots in the model surface on the heating to the basic 
hemispherical configuration. Measurements of the heat transfer distribution in type III and type IV inter- 
actions were made for a range of blowing rates up to those where large instabilities were observed in the 
major flowfield in earlier studies (Reference 14). Again, the measurements were made for a range of 
freestream Reynolds numbers and Mach numbers for which the interaction regions, in the absence of 
mass addition, were laminar and turbulent. 

In the following text, we discuss first the measurements that were made on both the smooth and 
transpiration-cooled models in the absence of shock/shock interaction, performed to establish baseline 
results. Then, we describe the shock/shock interaction studies on the smooth configuration, emphasizing 
transition effects on the heating in type III and type IV interactions. The results of the transpiration- 
cooled studies are then presented, and we discuss how blowing influences the structure of the flowfield 
and the magnitude and distribution of the heating. 

3.2 MEASUREMENTS ON THE SMOOTH AND TRANSPIRATION-COOLED 
HEMISPHERES WITHOUT SHOCK/SHOCK INTERACTION 

3.2.1 Smooth-Wall Measurements 

Measurements of the distribution of pressure and heat transfer were obtained on the smooth hemi- 
sphere at each of the test conditions at which the transpiration-cooled studies were conducted. The meas- 
ured distributions of heat transfer are compared with the theories of Fay and Riddell (Reference 17) and 
Kemp, Rose, and Detra (Reference 18) in Figures 14a and 14b for each of the Mach numbers and 
Reynolds numbers at which the transpiration-cooled studies were conducted. Tabulations of the model 
configurations and the test conditions at which the studies were conducted are presented in Table 1 and 
Table 2, respectively. In general, the measurements are in good agreement with the theories, with the 
measured stagnation value being slightly higher than the Fay-Riddell value at the higher Reynolds num- 
bers, as has been observed in earlier studies (Reference 13). The correlations of the pressure measure- 
ments shown in Figure 15 are well represented by a Newtonian distribution. 
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3.2.2 Measurements on the Transpiration-Cooled Model 

The measurements on the non-blowing transpiration-cooled nosetip demonstrated, as we had ob- 
served in earlier studies (Reference 14) under different freestream conditions, that the intrinsic roughness 
of the surface causes a heating enhancement that is greatest at the largest Reynolds numbers. Figure 16 
shows the heat transfer rate distributions around the smooth and rough hemispheres for a range of free- 
stream Reynolds numbers. We observe that the heating levels on the transpiration-cooled model are 
greater than those on the smooth configuration, and that the difference increases with increased Reynolds 
number as the thickness of the boundary layer decreases, and as the ratio of slot width to boundary layer 
thickness increases. 

The effects of the blowing on the distribution of heat transfer over the transpiration-cooled hemi- 
sphere are shown in Figures 17 and 18. As we have observed earlier on these configurations for the lower 
blowing rates, the heat transfer rate for the stagnation region is increased when the blowing trips the 
boundary layer. Downstream on the main body of the hemisphere, the heating is significantly reduced by 
blowing, and the heating, both in and downstream of the stagnation regions, is reduced rapidly with 
increased blowing, as shown in Figure 17. Tabulations of the model configurations and test conditions are 
presented in Table 3 and Table 4, respectively. 

3.3 STUDIES OF SHOCK/SHOCK INTERACTION ON A SMOOTH HEMISPHERICAL 
NOSETIP 

3.3.1 Introduction 

This series of studies was designed to provide not only a reference against which to compare measure- 
ments on the transpiration-cooled nosetip but also a set of high-quality, high-resolution measurements for 
code validation. In this investigation, we obtained sets of measurements for a range of positions of the 
incident-shock impingement point to define the distribution of heating and the locus of the maximum 
heating points for each of the test conditions that were selected for the transpiration-cooling study. Here, 
we obtained a series of shear layer conditions that provided a detailed set of surface measurements for 
fully laminar and turbulent interaction regions. These data, along with schlieren photographs, provide 
information necessary for code evaluation. The model configurations and test conditions for these series 
of studies are listed in Tables 1 and 2. 

3.3.2 Reynolds Number and Mach Number Effects on Shock/Shock Interaction on a Smooth 
Hemisphere 

The measurements to examine shock/shock interaction on a smooth 12-inch-diameter hemisphere 
were conducted for freestream conditions similar to those selected for studies with the transpiration- 
cooled model. At each of these conditions, measurements of the distributions of heat transfer and pres- 
sure were made for a range of positions of the incident shock to generate a series of distributions from 
which to construct the magnitude and location of the point of peak heating. Here, we concentrated princi- 
pally on generating type III and type IV interactions, because they create the largest heating loads. In 
Figures 19 through 23, we have presented distributions representative of the measurements obtained. The 
measurements at Mach 12 for a range of Reynolds numbers are presented in Figures 19 through 21 in 
order of increasing Reynolds number. At the lowest Reynolds number (TC 3), the shear layers for both 
type III and type IV interactions remained laminar, as verified by heat transfer measurements in the 
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interaction region. The type IV interaction, shown in Figure 19a, has a peak heating ratio of 20 and 
occurs close to 26° below the model axis. As the interaction is moved downward, the heating decreases 
until, for angles of 35° and below, the interaction changes to a type III, as shown in Figure 19b. The locus 
for peak-heating points for test condition 3, shown in Figure 19c, illustrates that the maximum peak 
heating occurs between 20° and 25°. A similar set of measurements at a larger Reynolds number (TC 1) 
is shown in Figure 20 (a through c). For the type IV interaction (shown in Figure 20a), it is clear that the 
peak-heating ratio is increasing with Reynolds number, and we observe a rapid decrease in heating when 
the interaction is moved in either direction away from the 20° to 23° region. As the interaction moves 
downward, it changes to a type III interaction with peak heating ratios of 14 (Figure 20b). The locus of 
peak-heating points for test condition 1 is shown in Figure 20c. At the largest Reynolds number (TC 2), 
where we believe the shear layers were turbulent, based on heat transfer data, the measurements pre- 
sented in Figure 21 (a through c) show an interesting change. In addition to a significantly increased 
peak-heating ratio (>30), the angle at which the peak heating occurs is now slightly below 30°. When the 
interaction changes from type IV (Figure 21a) to type III (Figure 21b), as the interaction is moved below 
37°, the peak-heating ratio (20) is 60% greater than the measurements at the lower Reynolds numbers, as 
can be seen by comparing Figure 20b with Figure 21b. This is also true at lower angles, as illustrated in 
Figure 22, where the measurements from the three sets of test conditions are plotted together. Plotting the 
peak-heating measurements for type III and type IV interactions in terms of the shear layer Reynolds 
number (defined in Reference 3), as shown in Figure 23, it can be seen that there is a Reynolds number 
variation that suggests transition in the shear layer influences both type III and type IV interactions. While 
it is clear that turbulent reattachment heating ratios should be greater than the laminar ratios for type III 
flows, it is not clear whether transitional type IV interactions have large ratios because of turbulence 
enhancement in the jet stagnation region or because a more efficient compression process takes place in 
the jet at the larger Reynolds numbers. 

Examples of measurements made at Mach 14 and 16 in the studies for the smooth configuration are 
shown in Figure 24 (a through d) and Figure 25 (a through c). Both sets of measurements are believed to 
reflect fully laminar conditions, and they exhibit trends similar to those found in the “laminar” Mach 12 
measurements. However, there appears to be a trend that the heating-ratio increases with Mach number, 
as suggested by the predictions of Edney (Reference 1). As we found earlier for fully laminar and turbu- 
lent type III interactions, the Morris and Keyes (Reference 19) empirical analysis tend to underpredict the 
measurements of peak heating, while the peak-heating predictions are in reasonable agreement with the 
measurements for a type IV interaction if a region 8 compression is assumed. Tabulations of the predic- 
tions of peak heating using the Morris and Keyes computational model (Reference 19) are presented in 
Tables 7 and 8 for the “smooth” and the “transpiration-cooled” studies, respectively. 

3.4 STUDIES OF THE EFFECTS OF TRANSPIRATION COOLING ON THE HEAT 
TRANSFER IN SHOCK/SHOCK-INTERACTION REGIONS 

3.4.1 Introduction 

This segment of the experimental program was embarked upon to assess the effectiveness of transpira- 
tion cooling in reducing the large heat transfer loads generated in regions of shock/shock interaction. 
While a cylindrical configuration is more representative of the practical problems on the cowl lip, it proved 
more expedient to employ the existing transpiration-cooled hemisphere (Reference 14) in this initial 
investigation. When the results of some of this research were first presented (Reference 6), we did not 
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have a comparable set of measurements on a smooth non-blowing spherical configuration. We were, 
therefore, unable to assess the effects of the intrinsic roughness of the transpiration-cooled model. Thus, 
we first compare the measurements on the smooth and rough hemispherical models used in this study. 
The effects of blowing on the distribution of heat transfer on the transpiration-cooled model in the pres- 
ence of shock/shock interaction are presented first by showing the effects of blowing with fixed incident 
shock geometry, and then by presenting measurements for a fixed blowing rate with a variation in position 
of the incident shock. Both sets of measurements are combined to demonstrate that (i) surface roughness 
has little effect on the peak heating, and (ii) surface blowing has little effect on reducing the peak heating 
levels in type III and type IV interaction regions. 

3.4.2 Studies on the Transpiration-Cooled Model Without Blowing 

This set of measurements was made to provide the base against which to evaluate the effectiveness of 
transpiration cooling. Also, by comparing these measurements with the equivalent set on the smooth 
model (Figures 20a through 20c), the effects of the intrinsic roughness of the model on interaction heating 
can be determined. Examples of the distribution of heating on the transpiration model with blowing are 
shown in Figures 26a through 26f. When the interaction is placed close to the axis of the hemisphere 
(Figure 26a), there is relatively little enhancement. However, as observed on the smooth hemisphere 
(Figure 20a), heating-enhancement factors of close to 20 are generated (Figure 26b) when the type IV jet 
is incident close to 20° from the axis of the model. In slight contrast, the rough-wall heating-enhance- 
ment ratio remains relatively high until the impingement point drops below 40°. Possibly, the surface 
roughness has induced transition on the model's surface. The broad locus of the peak-heating values 
between 20° and 30° from the model axis is similar in shape to the measurements at test condition 3, 
shown in Figure 22, where we believe the shear layers to have been turbulent. Comparing the sets of 
measurements shown in Figure 20c with those in Figure 26f in Figure 27, it is clear that the peak heating 
for type IV interaction is relatively uninfluenced by surface roughness, while heating-enhancement factors 
for the type III interaction are increased by roughness, possibly as a result of transition. 

3.4.3 Studies of Surface Blowing Effects on Shock/Shock-Interaction Heating 

The effects of surface blowing on interaction heating are demonstrated first by presenting sets of 
measurements for a range of blowing rates with a fixed shock-generator geometry. We then present the 
measurements obtained at a fixed blowing rale for a range of model geometries. 

Positioning the interaction at 20° below the axis of the model without blowing, we see in Figures 28a 
through 28f that the effect of blowing is basically to move the interaction downward from the model 
axis— an effect that results from the displacement of the bow shock away from the hemisphere in response 
to an increased volume of gas in the shock layer. As was observed in the zero-blowing studies, the im- 
pingement heating does not* decrease appreciably until the interaction drops 40° below the axis, as illus- 
trated in Figures 28e and 28f. If the interaction is positioned on the axis of the model without blowing, the 
effect of blowing is still to move the interaction downward, as illustrated in Figures 29a through 29e. 
Comparing the measurements in Figures 26, 28, and 29, it can be seen that the peak heating for the type 
IV interaction is not significantly reduced by surface blowing; however, there is a small reduction for the 
type III interaction, which is well below the centerline. It is noted here that, for values of the blowing-rate 
parameter (A) close to or greater than 0.3, the shock layer is unsteady, and it is difficult to select a 
representative distribution of heating. 
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In Figures 30 (a through d) and 31 (a through e), we illustrate the effects of a variation in the position 
of the incident shock for a constant value of blowing. In Figures 30a through 30c, the blowing parameter 
is A = 0.2 and the interaction is moved downward, placing it at 10°, 20°, and 30° below the model axis, 
respectively. As the interaction is moved downward to 20°, the enhancement ratio rises from 10 to 20, a 
value close to that for the no-blowing case. The enhancement ratio falls as the interaction is lowered to 
30°, again a value little different than the no-blowing value on the transpiration-cooled nosetip. These 
measurements are plotted together in Figure 30d. Finally, we show the measurements for the blowing 
parameter X = 0.3 and note again that, at this level of blowing, the shear layer is unstable, even in absence 
of the interaction, as observed in Reference 14. As the interaction is moved from close to the axis to the 
20° point, the enhancement ratio increases to approximately 18, a 10% decrease from the no-blowing 
ratio. Similarly, when the interaction is moved down to just above 40°, an enhancement factor of 12 is 
approximately 85% of the value in the absence of blowing. These measurements are plotted together with 
those for the other blowing rates in Figure 32, which again emphasizes that neither the magnitude nor the 
shape of the locus of the heating-enhancement factor is significantly influenced by transpiration cooling. 
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Section 4 
CONCLUSIONS 


Experimental studies have been conducted to investigate the use of transpiration cooling to reduce the 
peak-heating loads in regions of shock/shock interaction. The experimental studies were conducted in the 
Calspan 48-Inch Shock Tunnel at Mach numbers of 12 to 16 for a range of unit Reynolds numbers from 
10 4 to 10 e . Smooth and transpiration-cooled hemispherical nosetip models, 12 inches in diameter, were 
used in the experimental studies, which focused on defining the heat transfer and pressure distributions in 
type III and type IV interaction regions. The studies of shock/shock interaction on the smooth configura- 
tion demonstrated that transition in the shear layers of both the type III and the type IV interactions 
caused an increase in the peak-heating levels. While the rough surface of the transpiration-cooled nosetip 
caused enhanced heating in the absence of shock/shock interaction, the peak-heating rates in the interac- 
tion region on the uncooled nosetip were not increased by the slotted nature of the surface. Transpiration 
cooling was found to significantly increase the size of the shock layer and to move the peak-heating point 
around the body. A transpiration-cooling rate of over 30 percent of the freestream maximum flux did not 
reduce the peak-heating level more than 10 percent, however the integrated heating loads were reduced. 
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Table 1 

SUMMARY OF SMOOTH HEMISPHERE STUDY 


RUN 

TC* 

Mach 

Re/ft 

S.G. CONFIGURATION 
Lip Rad. A* B* 

(inches) (inches) (inches) 

3 

1 

12.1 

3.8E+05 

- 

- 

- 

4 

3 

11.9 

1.9E+05 

- 

- 

- 

5 

5 

14.8 

5.4E+04 

- 

- 

- 

8 

1 

12.2 

3.7E+05 

5/16 

9.953 

3.359 

9 

1 

12.1 

3.8E+05 

5/16 

10.688 

3.375 

10 

1 

12.1 

3.8E+05 

5/16 

10.343 

3.375 

13 

3 

11.9 

2.0E+05 

5/16 

10.484 

3.390 

14 

3 

12.0 

2.2E+05 

5/16 

10.765 

3.399 

15 

3 

11.9 

2.0E+05 

5/16 

9.921 

3.389 

16 

5 

14.6 

4.7E+04 

5/16 

8.718 

3.637 

17 

5 

14.6 

4.7E+04 

5/16 

8.312 

3.590 

18 

5 

14.6 

4.6E+04 

5/16 

7.765 

3.417 

26 

5 

14.6 

4.0E+04 

5/16. 

6.437 

3.264 

28 

3 

11.9 

2.0E+05 

5/16 

8.368 

3.193 

29 

1 

12.1 

3.9E+05 

5/16 

8.368 

3.193 

30 

2 

12.5 

1.6E+06 

5/16 

8.368 

3.193 

31 

2 

12.6 

1.5E+06 

5/16 

8.220 

3.133 

33 

2 

12.6 

1.6E+06 

5/16 

8.947 

3.187 

34 

2 

12.6 

1 .6E+06 

5/16 

8.593 

3.184 

35 

4 

16.3 

4.9E+05 

5/16 

7.906 

3.411 

36 

4 

16.2 

4.9E+05 

5/16 

7.368 

3.409 

37 

4 

16.3 

4.9E+05 

5/16 

6.922 

3.266 

38 

1 

12.1 

3.7E+05 

5/16 

7.389 

3.374 

39 

1 

12.1 

3.6E+05 

5/16 

8.168 

3.418 

43 

2 

12.5 

1 .4E+06 

5/16 

8.761 

3.402 

44 

2 

12.5 

1.5E+06 

5/16 

8.480 

3.431 

45 

2 

12.5 

1 .5E+06 

5/16 

8.052 

3.404 

49 

2 

12.5 

1.4E+06 

- 

- 

- 

50 

4 

16.2 

4.3E+05 

- 

- 

- 

53 

2 

12.5 

1.4E+06 

- 

- 

- 


tTest Conditions (Tcs) (Re/M^ Pairings) Are Shown In Figure 4a. 
*Refer to Figure 9. 
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Table 2 

SUMMARY OF TEST CONDITIONS FOR SMOOTH HEMISPHERE STUDY 


H 5 

On<Vr-0>NONt®0l*-N'-O0OO#ONONWfflOOOOO 

a 

LI 

.c? 


o 

o. 

0.8289 

0.4336 

0.1293 

0.7428 

0.8124 

0.8082 

0.4712 

0.4693 

0.4685 

0.1366 

0.1377 

0.1357 

0.1358 

0.4717 

0.6244 

4.3770 

4.1180 

4.2060 

4.2150 

1.0520 

1.1330 

1.0460 

0.8179 

0.8219 

3.9240 

4.2170 

4.1900 

4.1780 

1.0630 

4.1940 

£ 

?????????????????????????????? 

Lii^UJUJLUUJLJULiJUjLUUJUJUJUJUJUJLiJUJLLIUJLULUUJULlUJLLIUJUiUJUi 

© 

a: 

8 

=t 

$$$$$$$3$$$$$$$$$$$$$88888g888 

(OiOU)M<D<b(0IO<O(0(O(ONajajNNS(OiAlAlA(O(ONSS|s!|AK 

8 

IH6flllK1IIIIII!IKHEIII|l 

8 

a 

999999999999V99?8^99999^^9^ 

a 8 

UJUJUJUJULlUlliiUlLLiUiUlUJUJUJLUUJLLIUJLiJLIJkiilliLiJLiJLilLllLilLiJIlilii 

I— 8 

78.85 

82.79 
73.94 
74.49 

77.85 

76.85 

85.32 
79.40 

84.17 

83.71 
85.27 
65.12 

93.20 

83.20 
76.92 

91.06 
88.53 
88.14 
86.03 

64.25 

67.79 
63.98 

79.26 

81.17 

89.33 

90.06 
92.47 
93.74 

70.71 
96.81 

o 8 

cuo>a><4>coh'^oh«o>mco<£t/)t0u , >w)iou’)(McocoQOr-i/)h»*-<j>Csjr s '» 

S 2 S5§ s i-2?B^-S8KS5 5835S5£g«SSi8 

8 

5 

53§|8SSS!S2Sfe£aa8553feS52Sieg5;!8a23E;8 

<M^- ,, rcMCucu*-*-*-VVV^*^cacM<Nicsjpj<o«>iooioipicMCMCM*ocj 

O 

H 

ta)p|NNOjiflojNt(^Nt«(0'-ioop;(oqsNM<j«|N»-qin 

gS8 3 ie^iieSI3”§s^^’5S?s;g!288SS&'S! 

8a858aaaR§asaasE5ie»«s35Sia»ieftS8S 

o 

X 

8S53338»aa«S85«3SRS3s53SS®8S8S 

o 

a 

fl^q«)tt^i-r-^^qO’-«^oooooooNiijoooooo 

S§sssiSiig§SggSSi0|§||iSS|gi|i| 

sf 

^$85§*i*3$3^i$$i5s2§l|;^i523 

wwwoiNNONOrtnonnwowwwnnrtciciioofOWflifl) 

RUN 

»««<o<»o»;!»<°£»£88853338!;gg33!g38S? 


r f ! I U i 
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Fay-Rkkle* Heat Trarafer Btu/ft'/eec 

mtttal Model Surface Temperature *R 



Table 3 

SUMMARY OF TRANSPIRATION-COOLED HEMISPHERE STUDY 


RUN 

TC f 

Mach 

Re/ft 


S.G. 
Lip Rad. 
(inches) 

CONFIGURATION 
A* B* 

(inches) (inches) 

4 

1 

12.1 

3.3E+05 

0.07 

- 

- 

- 

5 

1 

12.1 

3.2E+05 

0 

- 

- 

- 

6 

1 

12.1 

3.3E+05 

0.08 

- 

- 

- 

7 

1 

12.1 

3.3E+05 

0.12 

- 

- 

- 

» 

1 

12.1 

3.3E+05 

0.16 

- 

- 

- 

10 

1 

12.1 

3.1E+05 

0.15 

- 

- 

. 

13 

2 

12.6 

1.5E+06 

0 

- 

- 

- 

14 

2 

12.6 

1.5E+06 

0.06 

- 

- 

- 

15 

2 

12.6 

1.3E+06 

0.06 

- 

- 


16 

1 

12.1 

3.2E+05 

0 

flat 

11.860 

3.121 

17 

1 

12.1 

3.1E+05 

0 

flat 

10.360 

3.121 

18 

1 

12.1 

3.3E+05 

0 

flat 

9.375 

3.295 

19 

1 

12.1 

3.1E+05 

0 

3/8 

9.375 

3.295 

20 

1 

12.1 

3.2E+05 

0.12 

flat 

9.375 

3.295 

21 

1 

12.1 

3.0E+05 

0.17 

flat 

9.375 

3.295 

22 

1 

12.1 

3.1E+05 

0 

5/16 

9.375 

3.295 

23 

1 

12.1 

3.1E+05 

0 

5/16 

9.875 

3.295 

24 

1 

12.1 

3.0E+05 

0 

5/16 

10.375 

3.295 

25 

1 

12.1 

3.1E+05 

0 

5/16 

10.875 

3.295 

27 

1 

12.1 

3.4E+05 

0.15 

5/16 

9.375 

3.295 

28 

1 

12.1 

3.4E+05 

0.20 

5/16 

9.375 

3.295 

29 

1 

12.1 

3.4E+05 

0.26 

5/16 

9.375 

3.295 

30 

1 

12.1 

3.5E+05 

0.31 

5/16 

9.375 

3.295 

31 

1 

12.2 

3.6E+05 

0 

5/16 

9.575 

3.295 

33 

1 

12.2 

3.6E+05 

0.19 

5/16 

9.128 

3.338 

34 

1 

12.1 

3.5E+05 

0.31 

5/16 

9.128 

3.338 

35 

1 

12.2 

3.5E+05 

0.36 

5/16 

9.128 

3.338 

36 

1 

12.2 

3.6E+05 

0 

5/16 

9.128 

3.338 

37 

1 

12.2 

3.5E+05 

0 

5/16 

9.728 

3.338 

38 

1 

12.2 

3.6E+05 

0 

5/16 

11.428 

3.338 

39 

1 

12.2 

3.5E+05 

0 

5/16 

8.636 

3.425 

40 

1 

12.2 

3.4E+05 

0 

5/16 

8.636 

3.425 

41 

1 

12.2 

3.3E+05 

0.20 

5/16 

8.636 

3.425 

42 

1 

12.2 

3.5E+05 

0.31 

5/16 

8.636 

3.425 

43 

1 

12.2 

3.5E+05 

0.36 

5/16 

8.636 

3.425 

44 

1 

12.2 

3.3E+05 

0 

5/16 

8.143 

3.512 

45 

1 

12.2 

3.2E+05 

0.20 

5/16 

8.143 

3.512 

46 

1 

12.2 

3.4E+05 

0.32 

5/16 

8.143 

3.512 

47 

2 

12.6 

1.3E+06 

0 

5/16 

9.728 

3.338 

48 

2 

12.6 

1.3E+06 

0.06 

5/16 

9.728 

3.338 

49 

3 

12.2 

2.0E+05 

0 

5/16 

10.428 

3.338 

50 

3 

12.1 

2.1E+05 

0 

5/16 

9.128 

3.338 

51 

3 

12.1 

2.0E+05 

0.20 

5/16 

9.128 

3.338 

52 

3 

12.2 

2.1E+05 

0.24 

5/16 

9.128 

3.338 

53 

3 

12.2 

2.2E+05 

0 

5/16 

10.028 

3.338 

54 

1 

12.1 

3.2E+05 

0 

5/16 

9.128 

3.338 

55 

1 

12.1 

3.3E+05 

0.39 

5/16 

9.128 

3.338 

56 

1 

12.1 

3.4E+05 

0.30 

5/16 

8.636 

3.425 

57 

1 

12.1 

3.4E+05 

0.34 

5/16 

8.636 

3.425 

58 

1 

12.2 

3.5E+05 

0.28 

5/16 

8.143 

3.512 

60 

4 

16.1 

3.2E+05 

0 

5/16 

8.743 

3.512 

61 

5 

15.3 

6.3E+04 

0 

5/16 

8.743 

3.512 

62 

1 

12.1 

3.1E+05 

0 

7 

- 

- 


fTest Conditions (Tcs) (Re/M Pairings) Are Shown In Figure 4a. 
"Refer to Figure 9. cx5 
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Table 4 

SUMMARY OF TEST CONDITIONS FOR TRANSPIRATION-COOLED HEMISPHERE STUDY 



in(ONaNon*-aa»oin««f)U)iou)«M0O>-(ON<DN<ooino(OonMntioa)ONSoioo>toNinoioiAiAeoi- 

8388888888388338838888688888835333338333338**58888588 

cc 

LL 

ib(Otf<0ioiocoiA(b<b(6u , ii£u>u>tf<04Otf*ou>tt)uii<b(O<b(d(Oi0ib<bibvu><d<ci<b(bNtb(oWnVnioiAi/)U)U)O( , )(o 

o 

a 

i§lii§llllig§liiisiilillill^§l31ii§liiiiil§iliiigllii 

odoobdonnooooooooooooododboooooooodooottooooooooooooo 

Re/ft 

ririnnrin^^t-wnnrinnwrtwnnffinwrinwonrtainionwwnwn^^NwcvjcNNnotnnnntfiw 

8 

=t 

UJUIUJUJlUUiUJUJUJLUUJUJUJUJUJtJJUJUjLUIllUJUJMJUJ^^^LUUJUJUJliLUllJlLLUllJUJUJLULUUJUJUJllJIliUJUJUJUJUJljjul 

8 

a* 

LUmilJllJLULUUIUJIiJUJUiLUUJLiiUJLUUiUiLUUiUJLULUUJLULUUJLUUJUIUJUJMJUICUUJUJUIULlUJUiUJUJUJUiUJLUUJUJUJUJUILU 

«»*NNNO##™^^^»^®^OOOtWt^U)iO^U)lfllfllft<’«Wtt;»-WCOSS5tf(lftP'Np('inNW®Op 

8 

cr 
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o 
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NOTE: SEE TABLE 2 FOR DESCRIPTION OF TEST CONDITION PARAMETERS 



Table 5 

SUMMARY OF GAGE POSITIONS ON SMOOTH HEMISPHERE 


GAGE 

e 

(degrees) 

* * ** 

GAGE 

6 

(degrees) 

* ** 

HT1 


9.850 

HT36 

-32.68 

-22.83 

HT2 

-2.390 

7.460 

HT37 

-33.12 

-23.27 

HT3 


4.550 

HT38 

-33.57 

-23.72 

HT4 


1.050 

HT39 

-34.02 

-24.17 

HT5 

-13.35 


HT40 

-34.54 

-24.69 

HT6 

-15.37 

-5.520 

HT41 

-34.91 

-25.06 

HT7 

-17.23 

-7.380 

HT42 

-35.44 

-25.59 

HT8 

-21.49 

-11.64 

HT43 

-35.88 

-26.03 

HT9 

-22.01 

-12.16 

HT44 

-36.41 

-26.56 

HT10 

-22.38 

-12.53 

HT45 

-36.85 

-27.00 

HT1 1 

-22.90 

-13.05 

HT46 

-37.30 

-27.45 

HT12 

-23.28 

-13.43 

HT47 

-37.75 

-27.90 [ 

HT13 

-23.72 

-13.87 

HT48 

-38.20 

-28.35 

HT14 

-24.25 

-14.40 

HT49 

-38.64 

-28.79 

HT15 

-24.62 

-14.77 

HT50 

-39.09 

-29.24 

HT16 

-25.14 

-15.29 

HT51 

-39.54 

-29.69 

HT17 

-25.59 

-15.74 

HT52 

-44.54 

-34.69 

HT18 

-26.11 

-16.26 

HT53 

-48.19 

-38.34 

HT19 

-26.56 

-16.71 

HT54 

-52.45 

-42.60 


-27.01 

-17.16 

HT55 

-57.74 

-47.89 

HT21 

-27.45 

-17.60 

HT56 

-64.23 

-54.38 

HT22 

-27.90 

-18.05 

HT57 

2.24 

12.09 

HT23 

-28.35 

-18.50 

HT58 

4.48 

14.33 

HT24 

-28.80 

-18.95 

HT59 

7.01 

16.86 

HT25 

-29.24 

-19.39 

HT60 

9.85 

19.70 

HT26 

-29.54 

-19.69 

HT61 

2.24. 

12.09 

HT27 

-29.84 

-19.99 

HT62 

-2.39 

7.46 

HT28 

-30.14 

-20.29 

PI 

-23.43 

-13.58 

HT29 

-30.36 

-20.51 

P2 

-25.89 

-16.04 

HT30 

-30.66 

-20.81 

P3 

-28.13 

-18.28 

HT31 

-30.89 

-21.04 

P4 

-30.59 

-20.74 

HT32 

-31.18 

-21.33 

P5 

-32.97 

-23.12 

HT33 

-31.48 

-21.63 

P6 

-35.21 

-25.36 

HT34 

-31.78 

-21.93 

P7 

-37.60 

-27.75 

HT35 

-32.23 

-22.38 

P8 

-39.99 

-30.14 


* ANGULAR POSITION FOR RUNS : 3-5, 8-10, 13-18, 43-45, 49, 50, 53 

** ANGULAR POSITION FOR RUNS : 26,28-31,33-39 
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Table 6 

SUMMARY OF GAGE POSITIONS ON TRANSPIRATION-COOLED HEMISPHERE 


GAGE 

e 

(degrees) 

GAGE 

e 

(degrees) 

HT1 

-0.622 

HT27 

-29.18 

HT2 

-1.553 

HT28 

-30.08 

HT3 

-4.348 

HT29 

-30.99 

HT4 

-8.095 

HT30 

-31.90 

HT5 

-9.042 

HT31 

-32.83 

HT6 

-9.981 

HT32 

-33.76 

HT7 

-10.93 

HT33 

-34.71 

HT8 

-11.88 

HT34 

-35.67 

HT9 

-12.84 

HT35 

-36.58 

HT10 

-13.69 

HT36 

-37.42 

HT11 

-14.75 

HT37 

-38.28 

HT12 

-15.71 

HT38 

-39.14 

HT13 

-16.69 

HT39 

-40.00 

HT14 

-17.66 

HT40 

-40.88 

HT15 

-18.64 

HT41 

-41.78 
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Table 8 

PREDICTION OF PEAK HEATING RATES AND PRESSURES USING MORRIS AND KEYES 
COMPUTATIONAL MODEL FOR THE TRANSPIRATION-COOLED HEMISPHERE 
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As defined in Figure 3 (Reference 3) . 
Measured transmitted shock length 




Figure 1 SCHEMATIC DIAGRAM OF A TYPE IV INTERFERENCE PATTERN IMPINGING ON A 
CYLINDER (REFERENCE 19) 



Figure 2 SCHEMATIC DIAGRAM OF TYPE III INTERFERENCE 
(REFERENCE 19) 
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REYNOLDS 2*Z±l trans 



Figure 3 VARIATION OF TRANSITION REYNOLDS NUMBER WITH SHEAR LAYER 
MACH NUMBER 
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REYNOLDS NUMBER - PER FOOT 




INCIDENT-SHOCK MACH NUMBEA M| 


(c) TEST TIME AVAILABLE FOB TAILORED-INTERFACE 
OPERATION OF THE SHOCK TUNNEL 


Figure 4 PERFORMANCE CHARACTERISTICS OF CALSPAN'S SHOCK TUNNEL 
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ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 



Figure 5 PHOTOGRAPH OF SMOOTH HEMISPHERE IN TUNNEL 


4> = o- 



Figure 6 MODEL COORDINATE SYSTEM 
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Figure 8 PHOTOGRAPH OF SMOOTH HEMISPHERE WITH 10° WEDGE 
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ORIGINAL PAG£ 

BLACK AND WHITE PHOTOGRAPH 




NOTE: PLUMBING DISCONNECTED FOR SMOOTH-HEMISPHERE STUDY 


Figure 9 SCHEMATIC DIAGRAM OF EXPERIMENTAL CONFIGURATION IN CALSPAN’S 
48-INCH HYPERSONIC SHOCK TUNNEL 


30 



ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 



Figure 10a PHOTOGRAPH OF TRANSPIRATION-COOLED HEMISPHERE IN TUNNEL 



Figure 10b FAST-ACTING VALVES MOUNTED BEHIND TRANSPIRATION-COOLED HEMISPHERE 
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Figure 11 


FRONT VIEW OF TRANSPIRATION-COOLED HEMISPHERE 



Figure 12a PHOTOGRAPH OF TRANSPIRATION-COOLED SURFACE 
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Heat-flux r Slot 
gage _ / Land 

^ ss zzk y & ^ 0 . 055 " 
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0.040" 

Figure 12b DETAILS OF TRANSPIRATION-COOLED SURFACE 
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Sym Run Mach Re/Ft 



0, Angular Position Relative to Stagnation Point (degrees) 

Figure 14a COMPARISONS BETWEEN MEASURED AND PREDICTED HEAT TRANSFER 
DISTRIBUTIONS OVER A SMOOTH HEMISPHERE AT MACH - 12 












Sym Run Mach Re/Ft 
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Figure 















Sym Run 
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0, Angular Position Relative to Stagnation Point (degrees) 

Figure 17 HEAT TRANSFER DISTRIBUTIONS OVER A TRANSPIRATION-COOLED HEMISPHERE WITH 
VARIOUS BLOWING RATES AT MACH 12.1 AND Re/Ft = 3.3 x 10 s 
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A EXPERIMENTAL 
MACH = 12.0 

Re/Ft = 2.0 X 10 8 

MORRIS AND KEYES CODE (REF. 19) 
TYPE III 
B TYPE IV 


40 


30 f- 


RUN 15 : REGION 8 


20 h 


*peak 


/cjo 


FR 


13 

A 

A 


15 
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28 
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10 


RUN 15 : REGION 7 


RUN 13 : TURBULENT i ► 
RUN 13 : LAMINAR < ► 


-50 


_L 


1 

"4° -30 -20 -10 

0, Angular Position Relative to Stagnation Point (degrees) 


Figure 19c VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OVER A SMOOTH HEMISPHERE 
OF A LAMINAR INTERACTION FOR MACH 12.0 AND Re/Ft = 2.0 x 10 s 
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-70 -60 -50 -40 -30 -20 -10 0 10 

0, Angular Position Relative to Stagnation Point (degrees) 

Figure 20a HEAT AND PRESSURE DISTRIBUTIONS IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED 
BY A 10° SHOCK GENERATOR OVER A SMOOTH HEMISPHERE AT MACH 12.15 FOR RUN 8 
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-70 -60 -50 -40 -30 -20 -10 0 10 

0, Angular Position Relative to Stagnation Point (degrees) 

Figure 20b HEAT AND PRESSURE DISTRIBUTIONS IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED 
BY A 10° SHOCK GENERATOR OVER A SMOOTH HEMISPHERE AT MACH 12.13 FOR RUN 9 




C3 EXPERIMENTAL 
MACH = 12.1 
Re/Ft = 3.8 X 10 s 


MORRIS AND KEYES CODE (REF. 19) 
A TYPE III 
^ TYPE IV 



0, Angular Position Relative to Stagnation Point (degrees) 


Figure 20c VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF THE INTERACTION REGION 
OVER A SMOOTH HEMISPHERE FOR MACH 12.1 AND Re/Ft = 3.8 x 10 s 
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BY A 10° SHOCK GENERATOR OVER A 
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<2> 

EXPERIMENTAL 
MACH = 12.5 
Re/Ft s 1.5 X 10 6 

MORRIS AND KEYES CODE (REF. 19) 

X 

TYPE III 

A 

TYPE IV 
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k RUN 30 : REGION 8 
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♦ 34 A _ 


♦ 30 
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k RUN 45 : REGION 8 

^peak 

♦ 31 

20 

* 44 


♦ 43 


RUN 44 : TURBULENT : 

i 

> RUN 30 : REGION 7 

10 1 

l RUN 45 : REGION 7 

0 

RUN 44 : LAMINAR 

-J- -J 1 


-50 -40 -30 -20 -10 0 

0, Angular Position Relative to Stagnation Point (degrees) 

Figure 21c VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF A TURBULENT INTERACTION 
OVER A SMOOTH HEMISPHERE FOR MACH 12.5 AND Re/Ft = 1.5 x 10 8 
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-31 


-40 

6, Angular Position Relative to Stagnation Point (degrees) 


Figure 22 VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF THE INTERACTION REGION 
OVER A SMOOTH HEMISPHERE FOR MACH 12 AT VARIOUS REYNOLDS NUMBERS 
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Figure 23 VARIATIONS OF PEAK HEATING WITH SHEAR LAYER REYNOLDS NUMBER FOR TYPE III 
AND TYPE IV INTERACTIONS OVER A SMOOTH HEMISPHERE AT MACH 12 
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-70 -60 -50 -40 -30 -20 -10 0 10 

0, Angular Position Relative to Stagnation Point (degrees) 

Figure 24c HEAT AND PRESSURE DISTRIBUTIONS IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED 
BY A 10° SHOCK GENERATOR OVER A SMOOTH HEMISPHERE AT MACH 14.62 FOR RUN 17 
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EXPERIMENTAL 
MACH = 14.6 
Rc/Ft = 4.7 X 10 4 

MORRIS AND KEYKS CODE (REF. 19) 

<$> 

TYPE III 

0 

TYPE IV 
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^peak /q ° FR 
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RUN 18: REGION 8 
RUN 26 : REGION 8 
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26 

17 + 

RUN 18: REGION 7 + 

RUN 26: REGION 7 }* 


RUN 17 : TURBULENT 
RUN 17 : LAMINAR 


-50 -40 -30 -20 -10 0 

0, Angular Position Relative to Stagnation Point (degrees) 

Figure 24d VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF A LAMINAR INTERACTION 
OVER A SMOOTH HEMISPHERE FOR MACH 14.6 AND Re/Ft = 4.7 x 10“ 
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56 


0, Angular Position Relative to Stagnation Point (degrees) 

Figure 25a HEAT AND PRESSURE DISTRIBUTIONS IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED 
BY A 10° SHOCK GENERATOR OVER A SMOOTH HEMISPHERE AT MACH 16.28 FOR RUN 37 
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-60 -50 -40 -30 -20 -10 0 10 20 

0, Angular Position Relative to Stagnation Point (degrees) 

Figure 25b HEAT AND PRESSURE DISTRIBUTIONS IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED 
BY A 10° SHOCK GENERATOR OVER A SMOOTH HEMISPHERE AT MACH 16.27 FOR RUN 35 
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-50 -40 -30 -20 -10 0 

6, Angular Position Relative to Stagnation Point (degrees) 

Figure 25c VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF A LAMINAR INTERACTION 
OVER A SMOOTH HEMISPHERE FOR MACH 16.3 AND Re/Ft = 4.9 x 10 s 
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REGION 8 


o 



60 


8, Angular Position Relative to Stagnation Point (degrees) 

Figure 26b HEAT TRANSFER DISTRIBUTION IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED BY A 
10° SHOCK GENERATOR OVER A TRANSPIRATION-COOLED HEMISPHERE WITHOUT 
BLOWING AT MACH 12 FOR RUN 31 



REGION 8 


o 



61 


Figure 26c HEAT TRANSFER DISTRIBUTION IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED BY A 
10° SHOCK GENERATOR OVER A TRANSPIRATION-COOLED HEMISPHERE WITHOUT 
BLOWING AT MACH 1 2 FOR RUN 37 
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Rough 


EXPERIMENTAL 


MACH = 12.1 


Rc/Ft = 3.1 X 10» 


X = 0 

MORRIS AND KEYES CODE (REF. 1» 

A 

TYPE III 

❖ 

TYPE IV 


30 


RUN 37 - REGION 8 
RUN 31 - REGION 8 


*peak 


/qo 


FR 


20 h 


23 


25 

B 

a RUN 37 - REGION 7 
* RUN 31 - REGION 7 


24 

a 


*#231 

■ ■a 


io b 


38 


36 

a 

RUN 25 
RUN 38 


TURBULENT 

TURBULENT 


RUN 25 - LAMINAR 
RUN 38 - LAMINAR 


-50 


-40 *30 -20 -10 

0, Angular Position Relative to Stagnation Point (degrees) 


Figure 26f VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF THE INTERACTION REGION 
OVER A TRANSPIRATION-COOLED HEMISPHERE FOR BLOWING PARAMETER, X. = 0, AT 
MACH 12 
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Smooth Rough 

■ El EXPERIMENTAL 

MACII = 12.1 

Rc/Et = 3.8 X 10 s , 3.1 X 10 5 

X = 0 

MORRIS AND KEYES CODE (REF. 19) 
A TYPE III 
TYPE IV 


40 


30 


Seak /q ° FR 
20 


10 


0 

•50 -40 -30 -20 -10 0 

0, Angular Position Relative to Stagnation Point (degrees) 

Figure 27 COMPARISON OF THE VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF THE 
INTERACTION REGION OVER A SMOOTH AND A TRANSPIRATION-COOLED (ROUGH) 
HEMISPHERE FOR BLOWING PARAMETER, X = 0, AT MACH 12 
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RUN 25 - LAMINAR 
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REGION 8 


o 
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9, Angular Position Relative to Stagnation Point (degrees) 

Figure 28a HEAT TRANSFER DISTRIBUTION IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED BY A 
10° SHOCK GENERATOR OVER A TRANSPIRATION-COOLED HEMISPHERE WITH X. = 0 AT 
MACH 12 FOR RUN 22 




REGION 8 
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0, Angular Position Relative to Stagnation Point (degrees) 

Figure 28b HEAT TRANSFER DISTRIBUTION IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED BY A 
10° SHOCK GENERATOR OVER A TRANSPIRATION-COOLED HEMISPHERE WITH X = 0.15 AT 
MACH 1 2 FOR RUN 27 
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0, Angular Position Relative to Stagnation Point (degrees) 

Figure 28c HEAT TRANSFER DISTRIBUTION IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED BY A 
10° SHOCK GENERATOR OVER A TRANSPIRATION-COOLED HEMISPHERE WITH X = 0.20 AT 
MACH 12 FOR RUN 28 
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0, Angular Position Relative to Stagnation Point (degrees) 

Figure 28d HEAT TRANSFER DISTRIBUTION IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED BY A 
10° SHOCK GENERATOR OVER A TRANSPIRATION-COOLED HEMISPHERE WITH X = 0.26 AT 
MACH 12 FOR RUN 29 
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A 

EXPERIMENTAL 
MACH = 12.1 
Re/Ft = 3.4 X 10* 

MORRIS AND KKYES CODE (REF. 19) 

e 

TYPE III 

h 

TYPE IV 


RUN 

X 

22 

0 

27 

0.15 

28 

0.20 

29 

0.26 

30 

0.31 


30 
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RUN 22 - REGION 8 


Seak '*> 


20 

FR 
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10 
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RUN 22 -REGION 7 


30 

H 

29 


5 h 


RUN 27 - TURBULENT 
RUN 28 - TURBULENT 
RUN 29 - TURBULENT 
RUN 30 - TURBULENT 

RUN 27 - LAMINAR 
RUN 28 - LAMINAR 
RUN 29 - LAMINAR 
RUN 30 - LAMINAR 


-50 


-40 


-30 


-20 


-10 


0 


0, Angular Position Relative to Stagnation Point (degrees) 

Figure 28f VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF THE INTERACTION REGION 
OVER A TRANSPIRATION-COOLED HEMISPHERE FOR VARIOUS BLOWING PARAMETERS, X, 
AT A FIXED MODEL CONFIGURATION AT MACH 12 
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-80 -60 -40 -20 0 20 

0, Angular Position Relative to Stagnation Point (degrees) 

Figure 29b HEAT TRANSFER DISTRIBUTION IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED BY A 
10° SHOCK GENERATOR OVER A TRANSPIRATION-COOLED HEMISPHERE WITH X = 0.20 AT 
MACH 12 FOR RUN 41 
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-80 -60 -40 -20 0 20 

0, Angular Position Relative to Stagnation Point (degrees) 

Figure 29d HEAT TRANSFER DISTRIBUTION IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED BY A 

10° SHOCK GENERATOR OVER A TRANSPIRATION-COOLED HEMISPHERE WITH X = 0.36 AT 
MACH 12 FOR RUN 43 
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RUN43 - TURQyLEIflf A 


RUN 43 - LAMINAR' 


-40 30 -20 -10 

0, Angular Position Relative to Stagnation Point (degrees) 


Figure 29e VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF THE INTERACTION REGION 
OVER A TRANSPIRATION-COOLED HEMISPHERE FOR VARIOUS BLOWING PARAMETERS, X, 
AT A FIXED MODEL CONFIGURATION AT MACH 12 
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-80 -60 -40 -20 0 20 

9, Angular Position Relative to Stagnation Point (degrees) 

Figure 30a HEAT TRANSFER DISTRIBUTION IN SHOCK/SHOCK-INTERACTION REGIONS INDUCED BY A 
10° SHOCK GENERATOR OVER A TRANSPIRATION-COOLED HEMISPHERE WITH X = 0.20 AT 
MACH 12 FOR RUN 41 
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IS 

EXPERIMENTAL 
MAC1I = 12.1 
Rc/Ft = 3.4 X 10 5 
X = 0.20 

MORRIS AND KEYES CODE (REF. 19) 

A 

TYPE III 

❖ 

TYPE IV 
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> RON 41 - REGION 8 

25 



33 
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20 
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^peak /l, ° FR 
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15 
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► RUN 41 - REGION 7 
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10 

Rljft 28 - TURBULENT , 


RUN 28 * LAMINAR , ^ 

5 

0 

1 L_ 1 i 


-50 -40 -30 -20 -10 0 

6, Angular Position Relative to Stagnation Point (degrees) 

Figure 30d VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF THE INTERACTION REGION 
OVER A TRANSPIRATION-COOLED HEMISPHERE FOR BLOWING PARAMETER, X = 0.20, 

AT MACH 12 
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El EXPERIMENTAL 
MACII = 12.1 
Re/Ft = 3.5 X 10 5 

X = 0.31 

MORRIS AND KEYES CODE (REF. 19) 
^ TYPE III 


30 


25 


20 


^peak rq ° FR 
15 


42 

8 


30 

8 

34 


10 


RUN 42 - TURBULENT 
RUN 34 - TURBULENT 
RUN 30 - TURBULENT 

RUN 42 - LAMINAR 
RUN 34 - LAMINAR : 
RUN 30 - LAMINAR 


- 4 - 




-50 


-40 -30 -20 -10 

0, Angular Position Relative to Stagnation Point (degrees) 


Figure 31 e VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF THE INTERACTION REGION 
OVER A TRANSPIRATION-COOLED HEMISPHERE FOR BLOWING PARAMETER, X = 0.31, 

AT MACH 12 
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Figure 32 


Mach 12.1 
Re/Ft = 3.5 x 10 s 
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VARIATIONS OF PEAK HEATING WITH ANGULAR POSITION OF THE INTERACTION REGION 
OVER A SMOOTH AND A TRANSPIRATION-COOLED (ROUGH) HEMISPHERE FOR VARIOUS 
BLOWING PARAMETERS, k, AT MACH 12 
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Appendix A 

SMOOTH HEMISPHERICAL STUDY DATA 


Test Conditions, Heat Transfer and 
Pressure Measurements, Schlieren Photographs, 
and Reduced Data Tabulations 



Test Conditions 


Po 

_ 

7 . 1 580X10+2 

PSIA 

HO 


1 .4884X10+7 

(Ft/sec) 2 

To 


2 . 2874X10*3 

degR 

M 


12.1270 


U 


5 .3722X10+3 

Ft/sec 

T 


7.8847X10+1 

degR 

P 


4.3015X10-3 

PSIA 

Rho 


4.4233X10-6 

Slugs/Ft3 

Mu 


6.2628X10-8 

Slugs/Ft-sec 

Re 


3.7943X10+5 

l/rt 

Po' 


0.2095X10-1 

PSIA 

Q 


4.4327X10-1 

PSIA 

Mi 


2.9616 


Hw 


3.2756X10+6 

(Ft/sec) 2 

CPf 


2.2560 

1/PSIA 

CH f 


2.0204X10-3 

Ft 2-s/BTU 

QoFR- 

5.8102 

BTU/Ft 2-s 


Reservoir Tctal Pressure 
Reservoir Totsl Enthalpy 
Reservoir Total Temperature 
Freestream Mach Number 
Freestream Velocity 
Freestream Temperature 
Freestream Static Pressure 
Freestream Density 
Freestream Viscosity 
Freestream Reynolds Number 
Pitot Pressure 

Dynamic Pressure (Rho U A 2/28B) 

Shock Tube Incident Shock Mach Number 
Wall Enthalpy (Cp Tw) 

Pressure to CP factor (1/Q! 

Heat Rate to CH factor (778/ (Rho U (Ho-Hw) ) 
Fay-Riddell Heat Transfer (1.00' Diam Sphere! 


Run 3 


A-2 



os/nxa 


B -i 


7-1 X X 



" 7 0 -60 -50 -40 -30 -20 -10 0 


Anoular Position Relative to Stagnation Point (degrees) 

TRPNSFXR v* C«uq« Pot 1 1 < on 
Run 3 



Angular Position Relative to Stagnation Point (degrees) 

PRESSLFe vs Gauge Position 
Run 3 


A-3 


Test Conditions 


Po 

m 

3 .5000X10+2 

PSIA 

Reservoir Total Pressure 


Ho 


1 .5138X10+7 

(Ft /sec) 2 

Reservoir Total Enthalpy 


To 


2.3128X10+3 

degR 

Reservoir Total Temperature 


H 


11.9290 


Freestream Mach Number 


U 


5.414 9X100 

Ft/sec 

Freestream Velocity 


T 


B.2786X10+1 

degR 

Freestream Temperature 


P 


2.3252X10-3 

PSIA 

Freestream Static Pressure 


Rho 


2.2773X10-6 

Slugs/Ft3 

Freestream Density 


Mu 


6.5699X10-0 

Slugs/Ft-sec 

Freestream Viscosity 


Re 


1 . 0769X10+5 

1/Ft 

Freestream Reynolds Number 


Po' 


4.3357X10-1 

PSIA 

Pitot Pressure 


Q 


2.3184X10-1 

PSIA 

Dynamic Pressure (Rho U A 2/288) 


Mi 


2.9776 


Shock Tube Incident Shock Mach Number 

Hw 


3.2649X10+6 

(Ft/sec) 2 

Wall Enthalpy (Cp Tw> 


CP f 


4.3131 

1/PSIA 

Pressure to CP factor (l/Q) 


r Hf 


5.3228X10-3 

Ft 2-s/BTU 

Heat Rate to CH factor (770/ (Rho 

U (Ho-Hw) ) 

QoFR* 

4 .2945 

BTU/ Ft 2-s 

Fay-Riddel 1 Heat Transfer (1.00' 

Diam Sphere 


Run 4 


A-4 




Angular Poston Relative to Stagnation Point (degrees) 

hCPT TRPNSFER vs Gauqs Pot 1 1 > on 
Ron *-l 



Angular Position Reiairve to Stagnation Point (degrees) 

PRESSURE v* G«uqt Pot.tion 
Ron M 


A-5 


Test Conditions 


Po 

Ho 

To 

M 

U 

P 

Rho 

Mu 

Re 

Po' 

0 

Mi 

Hw 

CPf 

CHf 

QoFR 


3.1260X10+2 
2.0418X10+7 
3.0833X10+3 
14.7460 
6.3259X10+3 
7.3940X10+1 
4.5363X10-4 
4 . 9744X10-7 
5.8802X10-8 
5.3514X10+4 
1.2926X10-1 
6. 9117X10-2 
3.5960 
3.2595X10+6 
1.4468X10+1 
1.4409X10-2 
3.4783 


P5IA 

(Ft /sec) 2 
degR 

Ft/sec 

degR 

PSIA 

Slugs/Ft 3 

Slugs/Ft-sec 

1/Ft 

PSIA 

PSIA 

(Ft/sec) 2 
1 / PSIA 
Ft 2-s/BTU 
BTU/Ft 2-s 


Reservoir Total Pressure 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
Freestream Mach Number 
Freestream Velocity 
Freestream Temperature 
Freestream Static Pressure 
Freestream Density 
Freestream Viscosity 
Freestream Reynolds Number 
Pitot Pressure 

Dynamic Pressure (Rho U*2/288) 

Shock Tube Incident Shock Mach Number 
Wail Enthalpy (Cp Tw) 

Pressure to CP factor {I/O 

Heat Rate to CH factor {778/ (Rho U (Ho-Hw) ) 
Fay-Ri ddel 1 Heat Transfer {1.00' Diam Sphere) 


Run 5 


A-6 



BTU/SO PT/SCC 



HEPT TRPNSFER vi Ceuq* Po* i t i on 
Ron S 



Anguiaf Position Relative lo Stagnation Point (degrees) 

PRESS, PE vs Cauqt Poo » t * on 
Run S 


A-7 



Modal Parameter Value 


T«ic Condition* 


Po 

• 8.4140X1042 

PSI A 

HO 

• 1.4113X1047 

(Ft /*#c ) 2 

To 

- 2.1847X1043 

dagR 

M 

- 12.1 300 


U 

- 5.2316X10*3 

Ft /sac 

T 

- 7.4490X1041 

dagR 

P 

- 3.1397X10-3 

PSI A 

Rho 

• 4.1794X10-6 

Sliig*/rt3 

Mu 

- 5.9231X10-8 

Slugs/Ft-s 

Ra 

- 3. 8915X1043 

1/Ft 

Po* 

. 1 . 4277X10-1 

PStA 

0 

- 3.9718X10-1 

PSIA 

Ml 

- 2.1449 


Hw 

- 3 . 28 99X 1 0* 6 

(Ft / lie) 2 

CPf 

- 2.5177 

1/PS1A 

CHf 

• 3.2876X10-3 

Ft 2-S/BTU 

QoFR* 5 . 1048 

BT«/Ft2-» 


Raiarvoir Total Pressure 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
rreeatream Mach Number 
Freestream valocity 
rreestream Temper ature 
rreestream Static Pressure 
Freestream Danalty 
Freestream Vticoalty 
rreestream Reynold* Mumper 
Pitot Preaaure 

Dynamic Pra*aura (Rho U"2/288) 

Snoc* Tuba Incident Shoe* Mach Mumoar 
Wall Enthalpy (Cp Tw) 

Pratt ura to CP factor (WO) 

Ha at Rat* to CH factor (778/ (Rho U ( Ho* Ha) | 
ray-Rioaall Haat Tran*far <1.00' Oiam spnara) 


A - taa shock generator diagram 
• - m shock generator diagram 


I Inch** I 
( inch**) 


9.953 

3.359 


A-8 




Angular Position Relative to Stagnation Point (degrees) 

►CPT TRRMSreR v* G«uq« Poi.t.on 
Run 8 



A-9 



0'\iG*!V'L PAiiif 

BLACK AND WHITE PHOTOGRAPH 



T*st Condition* 


Po - 1.014 0x10*2 PSIA 

Hu • 1 .4 >01X10* 1 (U/m‘f)2 

To - 2.2611X10*3 0*gR 

M - 12. 1320 
U • 6.3403X10*3 ft / s*c 

T - i , H45XIO* 1 o*g» 

P - 4.2119X10-3 PS1A 

Oho - 4 . 3969X10*6 Slug*/ft3 

Mu • 6.1946X10-1 Slugs/Ft-s*c 

R« • 3. H9CX10*i l/rt 

Po' - I. 1239X10*1 PSJA 

Q - 4.344 CXI 0* 1 PS1A 

Ml - 2.9392 

H« - 3.2163X10*6 (Ft / sec) 2 

CPf • 2.3020 i/PSlA 

CH( * 2.9062X10-3 Ft2-*/8TU 

Oof*- 6.66P3 BTU/U2-* 


Reservoir Total Pr**sur# 

Kftcrvol r Tot • t Enthalpy 
R«**rvoir Total T*mp«ratur* 

FntttiMti Hacn NuitDtr 
rrHitruin velocity 
Frtmrun T*mp*r*tur« 
rmiUMA St *t 1 c Pressure 
fr«**tr«*m Dansity 
Fr**str*am Vl»co*lty 
Fr*«str*a« Reynolds NumDtr 
Pitot Pr*ssur* 

Dynamic Prassur* (Rho U*2/2fl8l 

Snocx Tuo* Incidtnt snock Mach Hunter 

Wall Enthalpy (Cp T«J 

Pr*ssur* to CP factor (1/Qi 

H*at Rat* to CM factor (119/ (Rno U (Mo*H*l 1 

Fay-R l ad* 1 1 M«at Transfer Cl .CO' Dtam Sph*r*| 


A 

9 


Hod*l Param*t*r Va.u* 


h* thocx generator diagram 
*•• shock generator diagram. 


( inch**] 
( 1 r ch*») 


1C. 696 

3.376 


A- 10 






PAui r 

BLACK AND W K"T. i HQ T <,'GRAf , H 



Moa* i Parameter va.-e 


7ast Conditions 


Po 


t.99:cx;c*2 

PSIX 

HO 


1 .4544X10*7 

(Ft /sec) 2 

To 


2 .2369X10*3 

aegfi 

H 


12.1420 


k - 


5.3107X50*3 

Ft / sec 

* 


7.6*54X10*1 

oegR 

P 


4 . 1 8 3 1 X 1 C-3 

P Si A 

R.no 


4.4131X10-6 

S i u g s F 1 3 

HU 


6 1C73X10-8 

S 1 wgs/Ft- sec 

Re 


3.8375X10*5 

1/Ft 

Pc* 


8. 0822X10-1 

ps : A 

0 


4. 32 18X10*1 

PS1A 

Hi 


2.9168 


Hu 


3.2781X10*6 

IFt /sec) 2 

CPf 


2.31 39 

i / p s : a 

CHf 


2 . 94 66X1 C- 3 

Ft 2-1/ B7- 

QoFR- 

5.5574 

87 U/ Ft ?-s 


Kticrvc. r Total Pressure 
Reservoir Iota. Entra.py 
keser vo 1 r 7ota. Terp erature 
Freest rea* Hacr Kjroer 
Freest rear Ve.ocity 
freest reel* Temperature 
rrtct'.reif Static Pres.-re 
freestrear. Density 
Freest ream Viscosity 
Freest ream Reynoia* Nuffice: 

Pitot Press-re 

Dynamic Preis-re (Rno U'2/288) 

Snoc s 7 uoe I nc i oent S <oci Keen Numc<ef 

w*. k Ert n*i.py <cp T* i 

Pressure to CP factor il/C! 

heat Rate to C« factor |77|/|*rx U «mo-h«.) : 

Fay-Riddel 1 Heat Transfer (1.0C* Die- Spr.ere) 


A - see snot* ge-erator diagram 
b - sac snocs generator diagram 


I inches) 
( i r.cres ! 


1 " . 343 
3.375 


A- 1 2 



BTU'SQ FT/SeC 



Angular Position Relative to Stagnation Point (degrees) 

*-€AT TRANSFER vs Cau 9 « Pos . t . on 
Run 10 


f 



Angular Position Relative to Stagnation Point (degrees) 

PRESSLPE vs Csuqs Position 
Ron 1 0 


A- 13 


ORIGINAL 

black AND WHIT’:. 


Mf;T*XaRAPH 



T#i: Condition 


Model Parameter Value 


Po 


3 . *010x13*2 

PS I A 

HO 


1 .5559X13**7 

(Ft/sec) 2 

To 


2.3*05X13*3 

degR 

M 


11.9120 


j 


5 . 4*94X 13*3 

Ft/sec 

I 


1.5321X13*1 

degR 

P 


2.5342X13*3 

p s : a 

Rho 


2.43*2X1 3-* 

Slugs/rt3 

Mu 


i.767«X10-* 

Slugs/Ft~sec 

Re 


1.9534X10*5 

1/Ft 

Po* 


4.7122X13-1 

PSIA 

0 


2.5197X13-1 

PSIA 

Ml 


3. 0394 


Hm 


3.2769X10*9 

(Ft / sec) 2 

CPf 


3.96*7 

i / ps : a 

CHf 


4.7917X13-3 

Ft 2- l / *TU 

DoFR- 

4.6498 

BTU/ Ft 2- S 


Rmrvolr Total Pressure 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
Freeetreem Mach Number 
Freest ream Velocity 
Freest ream Temperature 
Freest ream Static Pressure 
Freestream Density 
Freestream Viscosity 
Freestream Reynolds Number 
Pitot Pressure 

Dynamic Pressure IRho U*2/28t) 

Shoe* Tube Incident Shoe* Mach Number 
Nall Enthalpy (Cp Tw) 

Pressure to CP factor (1/Ql 

Heat Sate to CH factor (771/ (P*o U (Ho-Hw)) 

Fsy- Riddel L Heat Tranafer (1.33* Diam Sphere) 


A - see shock generator diagram 
B - see shoe* generator diagram 


(Inches) 

(inches) 


10.414 

3.390 


A- 14 





-60 - i, C -40 -30 -20 -10 0 10 

Angular Position Relatrve lo Stagnation Po»nl (degrees) 

HERT TRRNSFEIR vs Cauqt Position 
Run 1 3 


X 

X 


X 


X 


X 


X 


X 


-36 - 36 - 3 4 - 32 -30 -28 -26 -24 -22 

Angular Posflion Relative to Stagnation Point (degrees) 

PRES9LRE vs Gauqa Position 
Run 1 3 


A- 15 



OrilolNAL 

BUACK AND WHIT 1 


r 


’ i iTOGRAPH 



Moael P*ri(Mt*r Value 


Test 

Conditions 




Po 

• 3.11 10X10*2 

PSIA 

Reservoir Total Pressure 


Ho 

- 1.45 99X10*7 

(Ft/cec) 2 

Reservoir Totsl Enthalpy 


To 

- 2. 2*1 9X10*3 

degR 

Reservoir Total Temperature 


H 

- 11.9*30 


Freest ream Kach Number 


U 

- 5.3110X10*3 

Ft/cec 

Freestream. Velocity 


T 

• ?. 9399X10*1 

aegR 

Freest ream Temperature 


P 

* 2.3024X10-3 

PSIA 

Freestream Static Pressure 


Rho 

• 2. 5534X10-* 

S lugc/Ft 3 

Freestream Density 


Hu 

- *. 305*7X10-9 

Slugs/f t-sec 

Freest ream viscosity 


Re 

- 2.1351X10*5 

1/Ft 

Treestream Reynolds Number 


f o ' 

- 4. *92TX10-1 

PSIA 

Pitot Pressure 


o 

- 2.5093X10-1 

PSIA 

Dynamic Pressure (Rho U*2/299) 


HI 

- 2.9415 


Shock Tube Incident Shock Hach Numoer 


- 3. 2*2*Xl 0* * 

<Ft/sec» 2 

Hall Enthalpy (Cp Tw) 


CPI 

• 3.9931 

1/PSIA 

Pressure to CP factor (1/0) 


rul 

- 5.0301X10-3 

Ft 2 - s / BTV 

Heat Rate to CH factor (719/ (Rho 

U (ho-HeM 

QoFR- 4.2*34 

BTU/Fl 2- » 

Fay-Riddeli Heat Transfer (1 .00' 

D lam Sphere 


A - see choc* generator diagram 
B - hi chock generator diagram 


I Inches] 
(inches) 


10. 

3.3*9 


A- 16 




Angular Position Relative to Stagnation Point (degrees) 

►CPT TRPtMSFEjR vi Gsuqo Position 
Ron 1*4 



Angular Position Relative to Stagnation Pwnt (degrees) 

PRESSlFE v* Giuqa Position 
Run 1 M 


A-17 



Test Conditions 


3 . 77)0X10*2 
1 .5357X10*7 
2. 363 7X10 + 3 
n .*i5o 
5.4537x100 
*.4172X100 
2.51*5X10-3 
2.42*0X10-* 
*.*710X10-1 
1 .**12X10*5 
4. **53X10-1 
2.5054X10-1 
3.0314 
3 . 2**9X10* * 
3.9913 
4 .*637X10- 3 
4 . 5*0* 


Model Vjiu* 


U 

T 

P 

RfiO 

Mu 

At 

Po' 

Q 


CP! ■ 
CH! ■ 
Uoi R' 


PSIA Reservoir Total Pressure 

( Ft / sec ) 2 Reservoir Total Enthalpy 

d«gR Reservoir Total Temperature 

F roost roam Hacn Number 
Ft/sec Freestream velocity 

degR Froostroam Temperat uro 

PSIA Froostroam Static Prossaro 

Slugs/Ft 3 Froostroam Density 

Slugs/ Ft -soc Froostroam Viscosity 
1/Ft Froostroam Reynolds Number 

PS 1 A Pitot Pressure 

PS IA Dynsmlc Pressure |Rno U*2/?6B) 

SnccX Tub# Incident Shoes Hacn Number 
(Ft/soc) 2 Wall Enthalpy <Cp TO 

1 /P S » A Pressure to CP tiCtor (I/O) 

F*^. K /BTU heat Rato to CH factor (77*/ iRno U (Mo-Nw> ) 

STU/ Ft 2- s Fay-Riddol 1 Heat Transfer U.OC' Dlam Sphere) 


A - too shoes generator diagram 
B - see shoes generator diagram 


( inenes ) 
( 1 nenes ) 


9.921 

3.389 


A- 18 




Angular PosHion Relative lo Stagnation Point (degrees) 

•"CRT t>c vs Cauqt Po» « t « on 

Run IS 



AnguUr Posrtion Relative to Stagnation Point (degrees) 

PRESSlit vi Ciuq« Pot i 1 1 on 
Run IS 


A-19 


•Hr 



Test Conditions 


Model Parameter Value 


Po 


3.3080X10*2 

PSI A 

Ho 


2. 2782X10*7 

(Ft /sec) 2 

To 


3.3954X10+3 

degR 

M 


14.6370 


U 


6.6809X10+3 

Ft/sec 

T 


8.3705X10+1 

degR 

P 


4.8665X10-4 

PSIA 

Rho 


4.7139X10-7 

Slugs/Ft3 

Mu 


6.6416X10-0 

Slugs/Ft-sec 

Re 


4.7418X10*4 

1/Ft 

Po* 


1.3662X10-1 

PSIA 

0 


7.3055X10-2 

PSIA 

Ml 


3.8096 


He 


3.2694X10+6 

(Ft/sec) 2 

CPf 


1.3688X10+1 

1 /PSIA 

CHf 


1.2660X10-2 

Ft 2-s/BTU 

QoFR- 

4.0970 

BTU/Ft 2-s 


Reservoir Total Pressure 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
Freestream Mach Number 
Freestream Velocity 
Freestream Temperature 
Freestream Static Pressure 
Freestream Density 
Freestream Viscosity 
Freestream Reynolds Number 
Pitot Pressure 

Dynamic Pressure (Rho U*2/288) 

Shock Tube Incident Shock Mach Number 
Wall Enthalpy (Cp Tw) 

Pressure to CP (actor (1/0) 

Heat Rate to CH (actor {778/ (Rho U (Ho-Hw> > 
Fay-Riddell Heat Trans(er (1.00' Diam Sphere) 


— see shock generator diagram (inches) 
B - see shock generator diagram (inches) 


0.718 

3.637 


Run 16 


A-20 



BTU'SQ FT /SEC 



Angular Positron Rotative to Stagnation Point (degrees) 

►€PT TRANSFER vs Gauge Posit ton 
Run 16 
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ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 




Test Conditions 


Hod* 1 Parameter Value 


Po 

* 

3.3300X10*2 

ASIA 


HO 


2.3144X10*7 

irt/soci 2 

Aotorvolr Total Enthalpy 

TO 


3.4443X10*3 

degR 

Aosorvolr Total Temperature 

M 


14.6160 


rroostroam Hach Number 

U 


6 . 7 3 33X10*3 

rt/**c 

Freest ream Velocity 

T 


•.3273X10*1 

dog A 

rroaat ream Temperature 

P 


4. >113X10-4 

PSIA 

Treestream Static Pressure 

Aho 


4.6767x10-7 

Slugs/Ft3 

Freest ream Density 

Ha 


6.7631X10-1 

Sluga/Tt-sec 

Freestream Viscosity 

A* 


4.6337X10*4 

i/rt 

Freest ream Reynolds Number 

ro' 


1.3769X10-1 

PSIA 

Pitot Pressure 

3 


7.3626X10-2 

PS 1 A 

Dynamic Pressure |AAo IP2/2M) 

Ml 


3.t427 


Snock Tub* Incident Shock Mach Number 

M« 


3.2730X10*6 

(Ft /••cl 2 

Wall Enthalpy (Cp Tw) 

CPf 


1 . 3312X10*1 

1 /PSIA 

Pressure to CP factor <1/0 

CHf 


1.2431X10-2 

Ft2-S/BTU 

Heat Rate to CM factor (776/ (Aho U 'ho-HwJI 

QofA- 

4.1636 

BTU/Ft2-i 

ray-Rlddell Heat Transfer (1.30' Dlam Sphere 


A - at* shock generator diagram 
• - s*a shock generator diagram 


( 1 nches) 
(inches) 


1.912 

3.590 
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hEP T TRANSFER v« G*wq« Po«*t»on 
Run 17 



Angular Position Relative to Stagnation Point (degrees) 

PRES9LPE v* Cauqt Poe • t • on 
Run 17 
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Tii; Conditions Mods! Piranot.tr Value 

?o - 3 . 3100X 1 C *2 PS1A Atstrvolr Total Prilt.ri A - it* srock generator diagram (i.-.crts) 1.165 

Ho - 2.3115X10-1 (Ft/stc) 2 Seservoir Total enthalpy 3 - sat snock generator diagram fir. eras) 3,411 

To » 3.4131X10-3 dag* Reservoir Total Temperature 

M * 14.4330 Frtastraam Mach N unbar 

U ■ 4.1343X10-3 Ft/sec Frtastraam Valoclty 

T - 1.3111X10*1 dag# Frtastraam Temperature 

P - 4.4323X10-4 PS1A Frtastraam Static Prassura 

Aho - 4.4034X10-1 Slugs/Ft3 Frtastraam Oanslty 

Mu - 4.1514X12-4 Slugs/Ft-ste Frtastraam viscosity 

At • 4.3344X10*4 1/Ft Frtastraam Aaynolds Number 

? o ' - 1.3313X10-1 PS 1 A Pitot Prassura 

0 - 1.2514X10-2 PSIA Oynaml c Prassura (Aho U‘2/244) 

Ml - 3.4014 Shock Tuba Incident Shock Mach Number 

Ha - 3.2133X10*4 |Ft/tac)2 Wail tnthalpy (Cp T*| 

CPf • 1.3114X10*1 l /PS i A Prassura to CP factor U/Q) 

Chf - 1.2413X10-2 Ft 2-S/4TU Hast Rata to CH factor <114/ (Rho U (Ho-Hw) ) 

QoF A- 4.1449 BTU/F:2-t Fay-Riddell Haat Transfer <1.00' 01am Sphere) 


Run 14 
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I4 2 Raiarvolr Total Praaaura 

i4 1 irt/aac)2 Miirvelr Total Enthalpy 

>* 3 0#0 S Reservoir Total Temperature 

rreestrear Hacn W\*r-t»er 
30 Ft/aec Freestream Velocity 

3*1 deo* rreeatream Temperature 

3-4 rm Fraaatraar Static Preeajrt 

t-i Slug«/rt3 Freeitraam Density 

= • «u,./rt-..c r— 


Modal Paramets r Value 

A - aaa shock ganerator diagram (irxhaa) * 

» - aaa shock generator diagram Unchesi 3.364 


1*6 irt/aac )2 

>♦1 1/PSI* 

)-? rt 2 -S/BT'J 

STU/Ft 2-a 


Freest ream Reynold* Wumbar 
Pitot Praaaura 

dynamic Praaaura <*ho U*2/2I8) 

Shock Tuba Incldant Shock Mach Nur-Der 
Wall tnthalpy ICp T*»> 

Praaaura to CP factor 0/0) 

Hatt Fata to CH factor (77f/ (Rho U I Ho-Ha) 

Trana fai U.CC' Diair Sph.ra, 


ORtl-h'^'L RAGE 

BLACK AMD WHITE PHOTOGRAPH 
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Angular Position Relative to Stagnation Point (degrees) 

►CRT vs Gsuqs Posit <on 

Run 26 



Angutar Position Relative to Stagnation Point (degrees) 
PRE99JC vs Csuqs Pos 1 1 • on 

Run 26 
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Test Conditions 


Model Parameter V»;u« 


Po 

3.7910X10*2 

PSIA 

Reservoir Total Pressure 


HO 

1 .5193X10*7 

(rt /see) 2 

Reservoir Total Enthalpy 


To 

i.joir.oo 

degR 

Reservoir Total Temperature 


M 

11 .*200 


Freestrean Mach Nunber 


U 

5.4245X10*3 

rt /sec 

Freestreaic Velocity 


T 

1.3201X10*1 

deg* 

Freest ream Temperature 


P 

2.5334X10-3 

PSIA 

Freest reae Static Pressure 


Ah© 

2.4(90X10-4 

SI uga/Tt 3 

Freest rear Density 


Mu 

(.(C22X1C-I 

SI ugs/Tt-sec 

Freestrear Viscosity 


Re 

2.0215X10*5 

i/rt 

Fraestream Reynolds Number 


Po' 

4.7174X10-1 

PSIA 

Pitot Pressure 


0 

2.5224X10-1 

PSIA 

Dynamic Pressure <Rhc U*2/2BB) 


Mi 

3.0246 


Shoes Tube Incident Shock Mach Number 

Hv 

3.2519X10*4 

(rt/seo 2 

Hall Enthalpy (Cp Tv) 


CPf 

3. 9642 

1/PSIA 

Pressure to CP factor (I/O) 


CHf 

4.(475X10-3 

rt2-s/BT'J 

Heat Rats to CH factor (771/ (Rho 

U (Ho 

Oof* 

4. 5143 

(7U/rt2-S 

Fay-Alddell Heat Transfer (1.00' 

Diem 


A - »«t shock generator 
A - see shock generator 


dl agrsr 
di agrar 


( 1 nches) 
( inches) 


3 


. 3(1 

. : 9J 


Run 2B 
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Tilt Conditions 


Hod* 1 hriMtir 


to 


U 

T 

r 


to* - 

o ■ 
m • 

Ho * 

crt < 

CM* • 

Oori< 


0430X10*2 MIA 
4321X10*7 (ft /see) 2 
3420X19*1 digl 
1270 

1044X19*1 rt/»*c 
4424X19*1 diql 
2771X13-3 MIA 
3042X10-1 Ilu9»/rtl 
1124X10-4 llygi/rt-iie 
4117X10*3 1/Ft 
2434X13-1 MIA 
4041X10-1 MIA 
4334 

1320X10*4 (Ft/ ssc) 2 
2444 1/MIA 

4434X10-3 rt2-l/4TU 
4140 4TU/Fl2-a 


Reservoir Tetsl frtiiur* 

Reaorvolr Total Cnthslpy 
Roaarvolr Tstal Tasiporaturo 
Frintriaa Mach d u stbag 
Fraastraaa Valoclty 
Fraastraaa Teeperaturo 
Freeatroaa 4tatlc Preaauro 
Fraastraaa Oanslty 
rraastraaa Viscosity 
Fraaatiaaa Asynolda duabar 
Pitot Preaauro 

Oynaalc Praasura (bio 0*2/244) 

Shock Tub* Incident Shock Ha eh If unbar 

Mall enthalpy (Cp T*l 

Praasura to CP factor (1/01 

Hsat Rato to CM factor (774/ (Rho U (Ho-Mv>i 

ray-Rlddsll Hast Tranafar (1.00* Olaa spnarai 


saa shock gonoralor diagram (lnchas) 
saa shock generator diagram (inches) 


Run 24 


Value 

4.344 

3.143 
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Test 


Parameter Val.e 


?0 - 4.40:3X10*3 PSIA 

Ha - 1.6350X10*7 {Ft/sec)2 

To - 2 . 7201X10*3 degft 

H - 12.5430 
U - 5.9715X10*3 Ft / sec 

T * 9.1056X10*1 d«<?R 

P . 2.122^X10-2 PSIA 

Aro - 1.1902X10-5 Slufll/Ft3 

Hj - 7. 2155X10-1 Siuqs/Ft-sec 

Ac - 1 . 5 64 3X1 0* € 1/Ft 

Po' - 4.3766 PSIA 

3 - 2.3403 PSIA 

-1 - 3.3003 

H» - 3.2955X10*6 (Ft / *• c > 2 

CP f - 4.2729X10-1 l/PSIA 

CHf * 4.5785X10-4 Ft2-e/BT- 

CoFP- 1.7564X10* 1 aT'J/Ft2-* 


Reservoir Total Pressure 
Reservoir Tot*. P.’.r.i .py 
Reservoir Total Tempe r*t are 
Freest ream Mach N^r.oer 
Freestream Velocity 
Freest ream Temperature 
Freest ream Static Pressure 
Freestream Density 
Freest ream Viscosity 
Freestream Reynolds Numeer 
Pitot Pressure 

Dynerclc Pressure (Rho U*2/2991 
Shoes Tube Ir.cide-t snoc* Mach Suroer 
Wa*i Enthalpy (Cp Tv) 

Pressure to CP factor tl/Ot 

Heat R*:e to CH factor {V'i/iRho U (ro-H*i : 

fay-Rlccell Heat Transfer {1.00' Dlam Sprerei 


A 

a 


see 

see 


stcck generator a:sgra- 
snor« generator a.agra- 


( inches; 0.368 
i:-c , »*l 3,193 


A.' 


30 
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Test Conditions 


Model Parameter 


Po 

• 

4.1390X100 

PSIA 

Reservoir Total Pressure 


Ho 


1 . 7079X10*7 

(Ft /sec) 2 

Reservoir Total Enthalpy 


To 


3.9595X10*3 

deg* 

Reservoir Total Temperature 


M 


12.5570 


Freest ream Mach Number 


U 


5.9945X10*3 

Ft/sec 

Freestream Velocity 


T 


9.9531X10*1 

deg* 

Freest ream Temperature 


P 


1.9930X10-2 

PSIA 

Freestream Static Pressure 


Rho 


1.9253X10-5 

Slugs/Ft3 

Freestream Density 


Mu 


7.0192X10-9 

Slugs/rt-sec 

Freestream Viscosity 


Re 


1.5330X10*9 

1/Ft 

Freestream Reynolds Number 


Po' 


4.1190 

PSIA 

Pitot Pressure 


0 


2.2020 

PSIA 

Dynamic Pressure (Rho tTJ/298) 


Mi 


3.2509 


Shock Tube Incident Shock Mach Number 

Hv 


3.2955X10*9 

(Ft/sec) 2 

Wall Enthalpy (Cp Tw) 


CPf 

. 

4.5411X10-1 

1/P5IA 

Pressure to CP factor (1/0) 


CHf 

. 

4.9593X10-4 

Ft 2-s/BTU 

Heat Rate to CH factor (779/ (Rho 

U (Ho-He) ) 

QoFR- 

1.9471X10*1 

#T0/Ft 2-S 

Fey-Rlddell Heat Transfer (1.00* 

Dlam Sphere) 


ass shock generator diagram (inches) 
ass shock generator diagram (inches) 


Run 31 


Value 

• . 220 
3.133 
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Angular Position Rotative to Stagnation Pont (degrees) 

HEOT TRRNSTER v* CtuQt Position 
Run 3 1 



Angular Position Relative to Stagnation Point (degrees) 

PPESSLRE vs Ciuqt Position 
Run 3 1 
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Test Conoitiora 


po - 4.2*2:x i0*3 ps:a 

Hr * ; .7910x10*7 irt'iec >2 

To - 2 . 6220 x 10*3 o«g= 

m - ::.t>99: 
u - 5.9c:tx:c*3 rt/**e 

t - 0.0:44x1c*: 0*38 

p - 2 . 0216 x 10-2 ps:a 

R!>c - 1. *5*6X10-5 Si.ga'FtS 

m„ . t.***:xic-t Siugs/ft-sec 

R« - 1. 5704X10*6 S/Ft 

PC' - 4.2:55 ps:a 

q • 2.2460 PS1A 

Mi * i. 2 ZH 

H« - 3,3215X10*6 iFt'ieCi? 

Cp' - 4.4467X10-1 1/PS1A 

CH* • 4. 6564X10-4 rtJ-l’BT’J 

Oc?rp- 1.664 4X10*1 BTl /F: 2-* 


Reaervclr Tot*l F reasure 
Reaervoir Tot*i Enthalpy 
Reservoir Total Te-peraturt 
Freestrean Ka c-. K--o«r 
Freeatrear Ve;OCity 
freeatrear Temperature 
Frttst rear 5t»tic Pressure 
Freest rear Dtnlty 
freestrear Viscosity 
Frat at rtar Reynold* Nur-Dtr 


pitot Prttsjrt 

Dyr.ari c Pressure (Rno U* 2 / 200 i 
snoca Tub* incident Shoe* K*cr; N. 
tea.l Enthalpy (Cf 7 *) 

Pressure to CP factor (I/O 
heat Rate to O factor (770/ (Rr.e 
Fay-Rlddeil Heat Transfer U.CC' 


»*Dfr 


L tHO-He; > 
Clam Sphere) 


A 

B 


Mesa. 

Parameter 

Val -e 

see *noc« generator e:a;rar 

t 1 r chei t 

0 . 447 

tee aroc«. generator aiagrer 

l lr.cn e* ) 

3.16' 


Rjf. 


33 
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03S/u o&rua 


600 -n 


500 H 


400 H 


300 - 
I 

• C7 

200 - 


ioo H 


X 


0 


-60 


X 


~ r 

-50 


x 


x 


X 


X 


-40 




— r 

“30 


— r 

“10 


x x x x x x x 

! 


-20 


10 


1 

20 


Angular Position Relative to Stagnation Point (degrees) 

HEPT TRP*s6FER vs Gangs Position 
Run 33 



Angular Position Relative to Stagnation Pont (degrees) 

PRCS9JC vs Gauge Position 
Run 33 
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last Conditions 


Mod* l Parameter vai „* 


Po 

4. 2370X10*3 

psia 

R*s*rvoir Total Pressure 

HO 

1.7437X10*7 

|Ft/a*c> 2 

Reservoir Total Enthalpy 

TO 

2 . 6143X10*3 

d*gR 

Reservoir Total Temperature 

M 

12.5810 


rreestream Mach Mu.- oer 

U 

5.8215X10*3 

Ft/»«c 

Freest ream velocity 

T 

8.8025X10*1 

d*gR 

Freest ream Temperature 

P 

2 ,0321X13*2 

PSIA 

Freest tea.* Static Pressure 

Rno 

1.8153X10-5 

SI jga /Ft3 

Freestream Density 

Mu 

8.8228X10-8 

Slugs /Ft- *«c 

rreestreaai viscosity 

It* 

1.8343X10*8 

1/Ft 

Freest ream Reynolds Humber 

Po* 

4.2148 

PSIA 

Pitot Pressure 

0 

2.2538 

PSIA 

Dynamic Pressure (Rfte 0*2/288) 

Ml 

3.2283 


Shock Tube Incident Shock Mach Number 

He 

3.2818X10*8 

<Ft/S*C) 2 

Wall Enthalpy <Cp Te) 

CPf 

4.4373X10-1 

1/PSIA 

Pressure to CP factor (1/Q) 

CHf 

4.8284X10-4 

Ft2-S/87U 

Heat Rate to CK factor <778/|Rho U (Ho-Hw) | 

QoTR 

1.8149X10*1 

BTU/ Ft 2- S 

Fay-Rlddell Heat Transfer <1.00' Diam sphere) 


shock generator diagram 
st* tnock generator diagram 


( iftCh**| 

llr.cn** i 


8.593 

3.104 


3k 


A-38 




^^SrER vs Cjuq# Pos i t i on 
Run 3M 
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Tait Conditicr.a 


?o • 

HO - 

to ■ 

M 

U 

T 

P 

Ahe - 
MU « 
A* ‘ 
PO* ■ 
0 • 
Mi • 
Hw « 
CPf « 
CHf < 
oorn< 


3.450CX13O PSIA 

2.1312x13-7 (Ft/*oo 2 

3.151*Xi:-J aagA 

*.30*2X13-3 Ft/aac 
4.4234X13*! dagA 
3.0334X13-3 PSIA 
3.I2I3X1C-* Ilug*/rt3 
5.1241X10-1 Siuga/Ft-aae 

4. *409X11*5 1/rt 

1.0523 PSIA 

5. *214X10-1 PSIA 

3 . * 1*2 

3.30PX10-* (Ft/aac>2 
1.7772 1 /PSIA 

1 . 7153X1C-3 ft 2-1/ ITU 
1 .0554X13*1 BT'J/Ft2-« 


Raaarvoir Total Praaaura 
Raaarvoir Total Enthalpy 
Roaarvoir Total Tamparatura 
Fraaatraam Mach Mur. bar 
Fraaatraaa Valoctty 
Fraaattaatn Tamparatura 
Fraaatraam Static Praiaura 
Fraaatraaa Danalty 
f raaatraam Vlacoaity 
Fraastraan Ray no Ida Numbar 
Pitot Praaaura 

Dynamic Praaaura (Rho U‘2/2II) 

Shoe* Tuba Incidant Shoe* Mach Mumbar 
wall Enthalpy (Cp Tw) 

Praaaura to CP (actor (I/O) 

Haat Rata to CK factor pUMRho U (Ho-HwU 
Fay-Rlddall Haat Tranafar U.OO' 01am Sphara) 


A 

a 


Modal ?arar.atar Valua 


aaa ahoeX ganarator diagram (;ncft#al 
aaa ahoex ganarator diagram {ir.cnaal 


,*3« 

.411 


Run 3 5 
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Angular Position Rotative to Stagnation Point (degrees) 

TR^GRER vi Gauge Pos 1 1 » on 
Run 35 



Angular Position Rotative to Stagnation Point (degrees) 

P^CSSLflE v* Gauge Position 
Run 35 
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y.zi»: Para-atar Valua 


Taat Conditions 


Po 


4 . 1 820X10*3 

P SI A 

HO 


2.2437X10*7 

( Ft/aac) 2 

To 


3.3130X10*3 

daQR 

H 


16.1740 


U 


6.6431X10*3 

Ft/aac 

T 


6.7763X10*1 

daqR 

P 


3.3052X10-3 

P SI A 

Rho 


3 . 6530X10-6 

Sluga/Ft3 

Hu 


5.4006X10-1 

$luga/Ft-aac 

Ra 


4.8631X10*5 

i/rt 

Po' 


1.1330 

PSIA 

a 


6.0316X10-1, 

PSIA 

hi 


3.7478 


Ha 


3.2781X10*6 

(Ft/aac) 2 

CPf 


1.6506 

1/ PSIA 

CHf 


1.3462X10-3 

Ft 2-4/ 87U 

QoFR- 

1.1564X10*1 

8 TU/ Ft 2-4 


Raaarvolr Total Praaajra 
Raaarvolr Tot*i Enthalpy 
Raaarvolr Total Tarparatura 
Fraaatraam Hach N^roar 
Fraaatraaa valocity 
r rati train Tarptratura 
rraaatraan Static Praaaura 
Fraaatraam Danalty 
rratitraan viicoslty 
Fraaatraam Raynolda Numbar 
Pitot Praaaura 

Dynamic Praaaura (A.*.o U*2/2II) 

Shod Tuba Ineidar.t Shock Hach Numbar 
Wall Enthalpy (Cp Tv) 

Praaaura to CP factor (I/O) 

Haat Rata to CH factor <771/ <Rho U (Ho-Hw)t 
Fay-Rldflall Haat Trar.afar <1.00' Plan Sphara} 


A - ut shoe* gar.arator diagram 
3 - in shod qanarator dlaqram 


llnchtt } 
( incnssi 


7.368 

3.408 
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Angular Position Relative to Stagnation Pomi (degrees) 

hCPT TRPTvGFCR v* Gauqm Pom * t « on 
Run 36 



Angular Position Relative to Stagnation Point (degrees) 

PRESSURE vm Gjuq« Pom- L. on 

Run 36 
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Taat 

Condition! 


Po 


3 . 92ICX1C • J 

? $ I A 

HO 


2.1434X10*7 

(Ft /sac) 2 

To 


3.1377X10*3 

aagR 

M 


14.2730 


U 


1.4941X10*3 

Ft/aac 

T 


4.3110X10*1 

dagR 

P 


3.0123X10-3 

P SI A 

Rho 


3.1174X10-4 

S luga /Ft3 

MU 


3.1027X10-1 

Sluga/Ft-i 

Ra 


4. •319X10*3 

:/rt 

Po' 


1.0434 

PSIA 

0 


5. 3912X10-: 

?$IA 

Ml 


3.4043 


Mm 


3.3017X10*4 

(Ft/aac) 2 

CPf 


1.7193 

1/PS1A 

CM f 


1 .7304X13- ) 

Ft2-a/BTU 


Oof*, 1.0473X13*'. 37U/Ft2-» 


Raaarvolr Total Praaaura 
Raaarvolr Total Enthalpy 
Raaarvolr Total Tanparatura 
Fraaatraam Mach Njtear 
Fraaatraa* Valoclty 
Fraaatraam Tamparatura 
Fraaatraam Static Praaaura 
Fraaatraam Oar.aity 
r raaatraam Vlaeoaity 
Fraaatraam Raynolda Numbtr 
Pitot Praaaura 

Dynamic Praaaura (Rho U*2/2II( 

Shock Tuba Incidant Shock Mach Numbar 
Mall Enthalpy <Cp Tm) 

Praaaura to CP factor (1/Q) 

Haat Rata to CM factor (77i/(Rho U (Ho-Hm)) 
ray-Rlddall Haat Tranafar I1.C3' Dlam Sphara) 


A 

B 


Modal Paramatar Valua 

■aa aroca gar.arator dlagra-* (Inchasi 6.922 

tea *r.oc< gar.arator diagra* (lnchaa) 3.266 


R ur. 


37 
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Angular Posttwn Relative lo Stagnation Point (degrees) 

♦-EOT TRRvGFEO v* Gawqc Pot i t i on 
Ron 3 7 
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Test Condition* 


Modal Parameter 


Po - 

7.0620X104? 

PSIA 

Reservoir Total Pressure 

Ho - 

1.4970X1047 

(Ft/sec) 2 

Reservoir Total Enthalpy 

To - 

2.2627X1043 

degR 

Reservoir Total Temperature 

M 

12.1300 


Freestream Mach Number 

U 

3. 3676X1043 

rt/sec 

freest ream Velocity 

T 

7.9261X1041 

degR 

Freestream Temperature 

P 

4.2419X10*3 

PSIA 

Freestream Static Pressure 

Rho - 

4 .3393X10*6 Slugs/FtJ 

Treestream Density 

Mu - 

6.2930X10*6 SluQs/Ft-sec 

Freestream Viscosity 

Re - 

3.7139X1043 

1/Ft 

rreestream Reynolds Number 

Po* - 

6.1791X10*1 

PSIA 

Pitot Pressure 

0 - 

4.3736X10*1 

PSIA 

Dynamic Pressure (Rho LT2/266) 

HI - 

2.9466 


Shock Tube Incident Shock Mach Number 

Hw - 

3.2903X1046 

(Ft/*ec) 2 

Wall Enthalpy (Cp Tw) 

CP f - 

2.2664 

1/PSIA 

Pressure to CP factor (1/0) 

CHf - 

2.6492X10*3 

Ft 2-a/BTU 

Heat Rate to CH factor (776/ (Rho U (Ho-Hw) ) 

QoFR- 

3.6071 

BTU/Ft 2-s 

Fay-Riddel 1 Heat Transfer (1.00' Dlam Sphere) 


A - s«e shock generator diagram (Inches) 
B - see shock generator diagram (Inches) 


Run 36 


Value 

7.369 

3.374 
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i i i ? i i i i 

-60 -50 -40 -30 -20 -10 0 10 20 

Angular Petition Relative to Stagnation Point (degrees) 

►CPT TRRNSTER vs Cauga Position 
Run 38 



Angular Posrton Relative to Stagnation Point (degrees) 

PRES9LFE vs Gauge Position 
Run 38 
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7#at Condi tt or.a 


Modal Param-ator Valua 


Po * 

7.1150X10*2 

PSIA 

HO • 

1.5301X10*7 

(Ft /sac) 2 

TO • 

2.3157X10*1 

dagR 

M - 

12.1210 


U 

4.44*1X10*3 

rt/aoc 


*.11*5X10*1 

dagR 

P 

4.34*4X10-3 

PSIA 

Rho • 

4 .2*41X10-* 

Sluga/Ftl 

HU • 

*,4435X10** 

Slugs/rt-aac 

Ra • 

]. *054X10*5 

i/rt 

Po' - 

1.21*5X10-1 

PSIA 

0 • 

4.3147X10-1 

PSIA 

HI - 

2. 9**4 


No • 

3. 30 2fXl 3** 

iFt/aoei 2 

CPf - 

2.2755 

1/PS1A 

CHf - 

2. 7IMX13-3 

Ft2-a/ BT'J 

OOFR- 

5. ttlf 

»TU/rt2-a 


Maarvoir Total Praaaura 
Aaaarvoir Total enthalpy 
Rator/slr Total Tomparatura 
Fraastraa* Mach Numoar 

rntatrua valocity 

Fraaatraam Tarparatura 
fraaatraan static Praaaura 
rraaatraa* Danalty 
Fraaatraaa Vlacoalty 
Fratatraa* Raynolda Number 
Pitot Praaaura 

Dynamic Praaaura IRho U“2/2*l) 

Shock Tuba InclOant Shock Hach N-r&ar 
Wall Cr.thalpy (Cp T»> 

Praaaura to CP factor (1/Q) 

Haat Rata to CH factor ( 77 */ (Rho V (Ho-H«n 
roy-R:ddoll Haat Transfer II. 00' Dial* Spharal 


A - aaa shock generator diagram 
B - aaa shock generator diagram 


(lnchai> 
{ inchas) 


«.l(l 

3.411 
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PRES3JC VS CsuQS Position 
Run 39 
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Modal Paramatar 


Tost Condition* 


p Q - 3.9440X10+3 PSIA 

Ho - 1 . *008X10+7 (Ft / »#C) 2 

To - 2. *5*8X10+3 dagR 

M * 12.54*0 

U - 5.9155X10+3 Ft /sac 

T - *.9334X10+1 dagR 

p - 1.9029X10-2 PSIA 

Rho - 1.7271X10-5 Slugs/Ft3 

Mu - 7 .0*10X10-* Iluga/Ft-*ac 

*• - 1 . 442*X1 0+* 1/Ft 

Po* - 3.9243 PSIA 

0 - 2.0985 PSIA 

Ml - 3.2450 

Hw - 3.3073X10+6 (rt/sac>2 

CPf - 4, 7653X10-1 1/PSIA 

CHf - 5.1*00X10-4 Ft 2-s/BTU 

OoFR- 1.6213X10+1 BTU/Ft 2-* 


Rusarvol r Total Prassura 
Rasarvol r Total Enthalpy 
Rasarvolr Total Tamparatura 
Fraastraam Mach Numbar 
Fraast raa* Valoclty 
Fraastraaa Tamparatura 
Fraastraaa Static Prassura 
Fraastraaa Oanslty 
Fraastraaa Viscosity 
Fraastraaa Raynolds Humtoar 
pitot Prassura 

Dynamic prassura (Rho U*2/2*8) 

Shock Tuba Incldant Shock Hach Nurabar 


Mall Enthalpy (Cp T*0 

Prassura to CP (actor (1/01 

Hast Rata to CH factor (778/ (Rho U (Ho-HwU 

Fay-Rl ddal 1 Hast Transfar (1.00' Dlaa Sphara) 


A - see shock ganarator diagram 
B - see shock ganarator diagram 


(lnchas) 

(lnchas) 


Run 43 


Valua 

8.761 

3.402 
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Angular FwNon fMMv* to Stagnation MM (degreat) 

►COT TRANSFER vs C«ug« Post t ton 
Pun *43 



Angular Position Relative to Stagnation Point (degrees) 

PRES9LRE vs C«uq« Pos < 1 1 on 
Run *4 3 
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Test Conditions 


Model Parameter 


Po 


4 . 2230X10*3 

PSIA 

Reservoir Total Press. re 

KO 


1.8138X10*7 

(Ft /sec 1 2 

Reservoir Total Entna.py 

To 


2 . *994X10*3 

degR 

Reservoir Total Temperature 

m 


12.53IC 


Freeatream Mach Hurter 

a 


5.9347X10*3 

Ft/sec 

rreestream velocity 

T 


*.acaoxio*i 

degR 

Freest ream Temperature 

r 


J. 0471X10-2 

PSIA 

Freest ream Static Press. re 

Rho 


1 .1424X10-3 

SI ugs/Ft 3 

Freestream Density 

Mu 


7.13*2X10-1 

Slugs/Ft-sec 

Free st ream viscosity 

Re 


1.5322X10** 

1/Ft 

rreestream Reynolds Dumper 

f o' 


4.21** 

PS IA 

Pitot Pressure 

Q 


2.2549 

PS 1 A 

Dynamic Pressure IRho ;*2/2*l! 

Mi 


3.2184 


Snock Tube Incident Sts:* Mach Number 

Me 


3.21*3X10** 

(Ft/sec) 2 

wall Enthalpy- <Cp T*»> 

CPf 


4. 4349X10-1 

i / ps : a 

Pressure to CP factor ll/Q! 

rwf 


4.7898X10-4 

Ft 2 - • / 8TV 

Heat Rate to CH factor (778/ (Rho 0 

3oFR- 

1. *9*2X10*1 

•TU/Ft2-s 

ray-Riddell Heat Transfer ll.CO' Die- Spnerei 


A - see shock generator diagram 
& - see sfiock generator diagram 


(inches! 

(ircr.es) 


S.4I3 


3.43 ; 
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Angular Position Relative to Stagnation Point (degrees) 
HEAT TAAN9FER vs Gauqs Pot ttion 

Run MM 



Angular Position Relative to Stagnation Point (degrees) 
PRES5.fC vs C*oq« Position 

Run MM 
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Test 

Conditions 


Po 

_ 

4 .2000X1043 

PS1 A 

Ho 


1.8566X10*7 

(Ft/sec) 2 

To 

- 

2.7407X10*3 

degR 

M 

- 

12.5180 


U 

. 

6.0061X10*3 

Ft /sec 

T 


9.2471X10*1 

degR 

P 


2 . 0403X10-2 

PS1A 

Rho 


1.7889X10-5 

Slugs/Ft3 

Mu 


7.3261X10-8 

Slugs/Ft-sec 

Re 


1.4666X10*6 

1/Ft 

Po' 


4.1904 

PSIA 

Q 


2.2407 

PSIA 

Mi 


3.3123 


Hw 


3.3017X10*6 

(Ft/aec) 2 

CPf 


4.4629X10-1 

1 /PSIA 

CHf 


4.7438X10-4 

Ft 2-s/BTU 

QoFR- 

1.7438X10*1 

BTU/Ft 2-s 


Model Parameter Value 


Reservoir Total Pressure 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
Freest ream Mach Number 
Freestream Velocity 
Freestraam Temperature 
Freestream Static Pressure 
Freestream Density 
Freestream Viscosity 
Freestream Reynolds Number 
Pitot Pressure 

Dynamic Pressure (Rho U*2/288) 

Shock Tube Incident Shock Mach Number 
Wall Enthalpy <Cp Tw) 

Pressure to CP factor (1/0) 

Heat Rate to CH factor {7*78/ {Rho U (Ho-Hw)) 
Fay-Rlddell Heat Transfer (1.00* Diam Sphere) 


A - see shock generator diagram 
B - see shock generator diagram 


(inches) 

(Inches) 


8.052 

3.404 
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600 -i 


500 « 


^oo H 


300 H 


200 • 


x x 


100 - 


-70 


-60 


-50 


X X 




— r 

-40 


v * 


— r 

-30 


X 

X 

\ 


~T“ 

-20 


— r 

-10 


XX x 

n — 


Angular Position Rotative to Stagnation Point (degrees) 

HEAT TRANSFER vi CauQt Poe 1 1 1 on 
Ron MS 


30 -i 


25 ■ 


20 H 


I „J 


t 

a 


ioH 


H 


-4 o 


-36 


— r 

-36 


r 

-34 


-32 


— r 

-30 


— r 

-28 


Angular Position Relative to Stagnation Point (degrees) 

PRES9LAE vi C«ug« Petition 
Run ^5 


-26 


~T" 

-24 


X X 

1 

10 


— I 

-22 
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Test Condition* 


Po 

• 4.2480X10*3 

PSIA 

Ho 

. 1.0090X10*7 

(Ft/sec) 2 

To 

- 2.7341X10*3 

degR 

M 

- 12.5430 


U 

- 6.0506X10*3 

Ft/sec 

T 

- 9.3739X10*1 

degR 

P 

- 2.0265X10-2 

PSIA 

Rho 

- 1 .7520X10-5 Slugs/Ft3 

Hu 

- 7.4254X10-8 

Slugs/Ft-aec 

Re 

. 1.4302X10*6 

1/Ft 

Po' 

- 4.1779 

PSIA 

0 

- 2.2340 

PSIA 

HI 

- 3.2836 


Hw 

- 3.3309X10+6 

(Ft/sec) 2 

CPf 

. 4.4763X10-1 

1 /PSIA 

CH f 

- 4.7110X10-4 

Ft 2-e/BTl) 

QoFR- 1. 7747X10*1 

BTU/Ft 2-s 


Reservoir Total Pressure 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
Freestream Mach Number 
Freestream Velocity 
Freeatream Temperature 
Freestream Static Pressure 
Freestream Density 
Freestream Viscosity 
Freestream Reynolds Number 
Pitot Pressure 

Dynamic Pressure (Rho 11*2/200) 

Shock Tube Incident Shock Mach Number 
Nall Enthalpy (Cp Tw) 

Pressure to CP factor (1/Q) 

Heat Rate to CH factor <778/ (Rho U (Ho-Hw)) 
Fay-Riddel 1 Heat Transfer (1.00' Dlam Sphere) 


Run 4 9 
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Test 

Conditions 


Po 


3.M5CX10*3 

PSIA 

HO 


2.3354X10*7 

(Ft/sec) 2 

To 


3.3570X10*3 

degR 

M 


IS, 1570 


U 


S. 77*2X10*3 

ft /sec 

T 


7.0707X10*1 

degR 

P 


3.1075X10-3 

PSIA 

Rho 


3 .5*34X10-* 

Slugs /Ft3 

Mu 


5.S2ICX10-S 

Slugs/rt-sec 

Re 


4. 2f 1SX10*5 

i/rt 

Po' 


1.0*31 

PSIA 

Q 


5 . 6f 4SX10-1 

PSZA 

Ml 


3.7430 


Hv 


3.32*5X10*6 

(Ft/secl 2 

CPf 


1.7511 

1/ PS IA 

CHf 


1. *013X10-3 

Ft2-s/8TU 

Qor»- 

1 .1730X10*1 

BTU/Ft 2-s 


Reservoir Total Pressure 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
Freestream Mach Number 
Freestream Velocity 
rreeetrea* Temperature 
Freest roam Static Pressure 
Freestream Density 
rrtiitnaa Viscosity 
Freestream Reynolds Numter 
mot Pressure 

Dynamic Pressure <Rho U*2/20S) 

Shock Tubs Incident Shock Mach Number 
Mall Enthalpy (Cp T») 

Pressure to CP factor <1/Q> 

Heat Rate to CM factor (77|/<a*o U <Ho-*«>l 
Fay- Riddel L Heat Transfer <!.££' Dls* Sphere) 
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BLACK AND WHITE THGTOGhAf'H 



Teat Cor.Ul'. ion* 

?0 . 4.3Cj:x:oo 

ho - 1.95C1X:0*7 

:o - 2.TTJ5X10O 
M - 12.5400 
•j . 4.1557X10*3 

. f . 4906X10*1 
2 , 0352X15-2 
1.7044X10-5 
7.4457X10-1 
1 , 3441X10*6 
4.1942 
2.2429 
3.2935 
j. J7CCX10*6 
4.4599X10-1 
4.5964X1C-4 
1.9475X10*1 


? , - 
»no « 
Mu - 

a* • 

Po' « 
(3 * 
Ml 1 
A* 1 
CPf - 
ZHt < 
;oFR 


ps:a 

(Ft/aec) 2 
degR 

rt/aee 

degR 

PS1A 

Sluga/Ft3 

Sluga/Ft-aec 

1/Ft 

PSIA 

PSIA 

(Ft/see) 2 
1/FSIA 
Ft 2- »/ BTU 
8TC/Ft 2-4 


Reservoir Total Pressure 
Reservoir Total Er.tr.a.py 
Reservoir Total Terperat.re 
rreeatream Keen Number 
Freestrea* velocity 
Freestreaa Ternperature 
Freest ream Static Pressure 
Freest ream Density 
freeatrea* Vlacoalty 
rreeatream Reynolda Number 

Pitot Preaaure 

Dynamic Preaaure <RAo - 2 299> 

Shock Tube Incident Shoe* Keen Number 

wail Enthalpy <cp T*> 

J£r;Se l W C JH , ?r«« l |Si/|M. u IHO-H.M 

Tran. fee U.00- 9;*» Sphere, 


Run 5 3 


A-60 



~ Bnj'SO rr/src 



Angular Poniion Raiatrve 10 Stagnation Pomt (degrets) 

*-EPT TRRN9FER vs Caugs Position 
Ron S3 



Angular Position Rtiativa to Stagnation Point (digress) 

PRES8LRE vs C«uq« Pot i t i on 
Ron S3 
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LOC . 

VlU* 

T Curl 

Caufta 

Loc. 

value 

T luff 

Caugs 

Loc. 

Valua 

T fturf 

l*m* 

long) 

4 »Tvm J-»*cl 

(Dagfti 

UMl 

(•aft) 

(•TU/ftJ-f act 

(Daftftl 

Label 

(•agi 

(•TV/rt2-0ac) 

(Dag*) 

NT bi 

.|4.}) 

1 . Tftft 1 0) 

121.10 

NT JJ 

-12.21 

4 . 311 ( 0) 

313.40 

MTU 

-24. 1J 

3.0*4 ( Ot 

ft)) .13 

NT 1 J 

-J7. 7ft 

3. JJ3 ( 01 

310.04 

MTJft 

-31.71 

4 . 131 ( 0> 

3H.31 

MTU 

-32.72 

l.ftftll Ot 

ft)). 34 

hT it 

•J2 . ftJ 

2 . ftftO ( 0) 

1 JO .12 

MTJ) 

-H.40 

4.I3CI 0) 

322.30 

MTU 

•31.2ft 

i.71)| 01 

ID. 1ft 

HT)J 

•ftft . L« 

) . 3ft J ( 01 

3J0.0* 

MTJJ 

-11.10 

4.737 ( Ol 

322.13 

MTU 

-22. • 0 

J.ftOlt 01 

333.21 

KTi) 

•ft ft . Jft 

J.ftJll 0) 

311.31 

NT Jl 

-JO. I* 

S.013( 01 

312.34 

NT10 

•22.1ft 

Hull 

Hull 

IfTii 

•Jft. Jft 

4.211 ( 0| 

311,71 

MTJO 

-JO. 14 

$.2331 01 

3)2.10 

MT* 

-22.01 

Mull 

Mull 

MT^O 

•Jft. Oft 

ft.OJK 0) 

331.3* 

NT J * 

-10.14 

$ . 037 ( 0) 

312.00 

MTI 

•21.49 

3. *17 ( 01 

321.U 

NTftl 

-Jft.ftft 

ft.lftOI 0) 

3 Jl . *0 

MT 21 

-JO. 14 

3,000 ( 0) 

313.37 

KT7 

-17.21 

S.ftlftl 01 

332. ftl 

NTftl 

-Jft . 30 

ft. 3ftJ ( 0) 

331.01 

MT27 

-2*. 04 

$.217| 0| 

312.70 

MT* 

-11.17 

Mull 

Mull 

NTftl 

-37. 7J 

ft. 1101 0) 

3J1 . *0 

NT2 ft 

-21.14 

1.134 ( 0) 

3J2.0J 

MTJ 

-11. 1J 

«.7ft2< 0| 

334.09 

NT* ft 

-17. JO 

ft. 11*1 Ot 

3J2.0J 

MT21 

-21.24 

$ .1 $3 ( 0] 

322.03 

MTft 

-3.30 

ft. 072 ( 0) 

334.41 

NTftl 

- Jft.ftJ 

UMl 0) 

33J.0I 

MT24 

•?*.»0 

Mull 

Mull 

MTI 

-1.10 

O.ftftl ( 0) 

334.33 

hT 4 t 

-1ft. ft! 

ft. 100 1 0) 

$32.04 

MTJJ 

-21. JJ 

$ .233 ( 0] 

3)2.73 

MTJ 

-2.19 

ft. 3111 0) 

33ft. *7 

MTft) 

-jj.ftft 

ft.!**t 0) 

3J2.U 

MTJJ 

-27. *0 

$.3241 01 

3J2.03 

MT02 

-2.13 

ft .344 ( 0) 

334.41 

HT 4 ? 

-jj.ftft 

ft.OJK Oi 

133.14 

NT21 

-27.41 

1.3*4 ( 0} 

3)2. *7 

MTI 

.00 

1.7231 0) 

3)4.14 


■14,11 

ft.ftlJt Ol 

112.17 

NT2G 

-U.C1 

l.ftOOt Ol 

312.33 

NTftl 

2.24 

ft. 401 ( 0) 

1)4. Jft 

NT49 

•Jft. Jft 

«.**«< ft) 

$12.1* 

MT1 • 

-20.30 

$ . 347 ( 0| 

3JJ.01 

NTU 

1.24 

4.32ft ( 01 

134. JJ 

MTU 

-Jft. 03 

4. 7J0I 0) 

JJ 2 . 27 

NT10 

-3ft.il 

3.377( 0| 

3JJ.0) 

MTJft 

4.41 

7 . 112 ( 0) 

1)4.24 

HT 11 

-1). J7 

4 . 10? ( 0) 

332.12 

MT1 7 

-23.33 

3.013 ( 0) 

3JJ.0J 

MTJ 9 

7.01 

7. Ut 1 Ot 

SJft.10 

HtJ 7 

*11.13 

ft.ftftl < 0) 

332.40 

MTlft 

-21.14 

3. 3J7| Ol 

3)2.39 

NTftO 

9. IJ 

0.7ft* ( 01 

323.94 

MTJ* 

•jj.ftft 

«.•!*( 0) 

JJ2.JJ 

Mill 

-Jft.ftJ 

3.3*1 < 01 

3JJ.03 







ftun 

J ftaftuiM 

Data Tabulation 







CiuO* 

Loc. 

Valua 

T tuff 

Caufta 

toe. 

Valua 

T Ourf 

Cauga 

Uc. 

Valua 

T turf 

L*t>el 

Ifttfl 

(OTU/Tl 2-Oact 

(D*ftR| 

Laoai 

(Mqi 

<OTU/rt2-uci 

(Dag ftl 

UMl 

(••g) 

(OTU/ni-ftact 

(Dagft) 

NTS# 

-•ft. JJ 

L.lftftl Ol 

130.11 

MTJJ 

-32.21 

1 .470 ( Ot 

3J2.7* 

MTU 

-24.31 

l.t*7( 0) 

3)3 . 29 

NTS! 

•J7. 7ft 

l.«J7| 01 

330. *1 

MTJft 

-11.7* 

1.3*7 ( 0) 

313.00 

NTU 

-21.72 

4.0*11 01 

3)2.42 

MTJft 

-J1.4J 

3.03*1 01 

1J1.JI 

MTJJ 

•31.40 

2.3011 Ol 

321.01 

NTU 

-12.29 

4.04ft t 01 

3JJ.2J 

ktjj 

-ft*. 1ft 

2.170 1 0) 

331. 3* 

MTJJ 

-11. U 

J.JJIl 01 

3J2 . *« 

MTU 

-22.30 

l.*74( Ol 

I3J.23 

HTJ3 

-44 .Jft 

3.110 1 0) 

3J1 . *0 

NTJ1 

-J0.0* 

J.ft*7( 01 

3)2. *1 

NT10 

-23.19 

Mull 

Mu) 1 

hTM 

•Jft. Jft 

3.141 ( Ol 

332.21 

NT JO 

•JO.ftft 

1.70ft ( Ot 

3JJ.01 

MT* 

•32.01 

Mull 

Nul l 

Ml JO 

-Jl.Oft 

2.01*1 0} 

112.13 

MTJ* 

-20.30 

2.140 ( 01 

312.1* 

MTI 

•21.49 

4.240 ( 0) 

3JJ.4* 

MT4t 

•11.14 

1 .07ft | Ol 

312. JJ 

MTJft 

•JO. 14 

2.3001 01 

3)2.30 

MT7 

-17.11 

4. UK 0) 

33J.40 

MT4R 

-Jft. 20 

J.OJftf 0} 

112. J* 

MTJ7 

-2*. 14 

J.071 | 0) 

3)3. *3 

NT* 

-11.37 

4. *1*1 Ot 

1)4. Jft 

NTftl 

•J7.7J 

J.OftJl 0) 

332. J* 

MTJft 

-33.1ft 

2.33* ( 01 

312.03 

MTJ 

-11.31 

4 .ftJ7 { 0| 

3)4.01 

MT4 ft 

-J7. JO 

J.lOftl Oi 

312.4* 

MT2J 

•2*. 24 

2.022 ( Ol 

3)2.** 

MTft 

•ft.ftO 

4. *121 0) 

3)4 . 30 

HT4 J 

-Jft.ftJ 

Mull 

Mull 

MTJft 

-30.10 

1.72ft ( 01 

31J.02 

MTI 

-1.10 

3.0*7 ( 0| 

3)4.4) 

MT44 

-Jft. 41 

3.1311 Oi 

3J2.47 

MTJJ 

-2* . 11 

2.042 { 01 

312. 3) 

MTJ 

-2.1* 

4 . |1) ( 0) 

3)4.21 

HT4 3 

-Jj.ftft 

Mull 

Mull 

MTJJ 

-17. *0 

2.741 { 01 

3)2.02 

MTft 2 

-2.19 

4 . St* ( 0) 

3)4. U 

hT4 1 

-Jj.ftft 

).J1ft( 0) 

332.3ft 

MTJ 1 

-37 . ft J 

3.7*0 | Ol 

3)2. Ot 

MTI 

.00 

4 . ft JO ( 0) 

3 Jft . 10 

NT4 1 

-Jft . ftl 

J . 3 J* 1 ft) 

3J2.S7 

MTJO 

-27.01 

3.003 ( ot 

31). :o 

NTftl 

1.14 

4. UK 01 

1)4.23 

MT49 

-Jft. Jft 

Mull 

Mult 

MTU 

-21.34 

2.3731 01 

32). 11 

MTJ 7 

2.2ft 

4. til ( 0) 

324.12 

m: i% 

-14.03 

J.J1J1 Cl 

112.44 

NT. ft 

-20.11 

1.334 ( 0) 

3JJ.17 

MTJ* 

4.49 

4 .191 < 0) 

1)4. )« 

mT3S 

- JJ . J7 

J. J7| | Ci 

J12.7C 

NT 17 

-33.3* 

J. 310 I 0| 

3)1.21 

MT Jl 

7.01 

4.1)91 01 

3)4.14 

NT 3 7 

-JJ.12 

J.ftftOl 0) 

1 Jl . 7ft 

NT) ft 

-31.14 

2.333 ( Ol 

321.13 

NTftO 

9.91 

!.U7( 0) 

1)4.23 

KTIft 

•Jj.ftft 

J . ft 20 1 0| 

1J2.70 

NTU 

-24.12 

J.t73( Ot 

311.3ft 







Run 

4 Raowcaft 

Data Tabulation 







Ca »ga 

Loc . 

Valuo 

T Curt 

Caufta 

Loc . 

Valua 

T ftulf 

Cauga 

Loc. 

Valua 

T fturf 

UmI 

IO»Q) 

(RTV/f t J-lac) 

(Daftftl 

La ool 

(*#01 

(•Tumi-ftaci 

(Dagfti 

UMl 

(«og> 

(OTU/rO-Oact 

(Dagfti 

NT Jft 

-44.33 

Mull 

Mull 

MTJJ 

-32. 31 

J.330< Ol 

337.33 

MTlft 

-24.21 

3.001 ( Ot 

321.92 

ht&j 

-J7.74 

1.3174 0} 

lift .32 

MTJft 

-H.7* 

2.373t 0| 

317.47 

MTU 

-21.71 

3.073 ( 0) 

31ft. 01 

NT Jft 

-J3.4J 

l.JDftl 0) 

lift. ft) 

MTJJ 

-Jl . ft* 

2.001 | 0| 

321.43 

MTU 

-23.21 

2. *001 0) 

121. ft* 

NT J3 

-4ft. 1ft 

1 , *7 J 4 0) 

lift. 74 

MTJJ 

•H . It 

2.301 ( 0| 

321.49 

MTU 

-12. 90 

3.0101 0| 

327.31 

NT >2 

-44. Jft 

Mull 

Mull 

MT Jl 

-10.0 

2.0411 01 

327.00 

MTU 

-22.2* 

Mull 

Mull 

HTJl 

-Jft. Jft 

1.1724 0) 

127.17 

MTJO 

-JO.ftft 

2.7331 0| 

321.72 

NT* 

-12.01 

2*100 ( 0) 

32ft. Oft 

mt jo 

•Jft. Oft 

2.3121 0) 

127.31 

MTJ* 

-JO. Jft 

2.004 1 0) 

327.04 

MTI 

-11.49 

2.230 ( 01 

120.11 

MTftft 

-Jft.ftft 

2.2341 Ol 

127.23 

MTJ* 

-JO. 14 

2.0701 0) 

327.03 

MT7 

-17.22 

2.1914 Ot 

121.10 

NT4I 

-Jft. 20 

1. 3404 0) 

327.24 

MT J7 

-It. 04 

Mull 

Mull 

MT* 

-13.21 

2.403 ( 0) 

lift. 21 

M74 7 

-J7.7I 

2.3011 Oi 

327.2* 

MTJft 

-23.34 

2.7204 01 

3)7.07 

MTJ 

-12.33 

2.3401 0| 

323.23 

MTftft 

07. JO 

1. 3711 0) 

327.23 

MT23 

•33.24 

2,743 ( 01 

327.0) 

MTft 

*0.00 

2.777 ( 01 

329.30 

MTft J 

-Jft.ftJ 

Mull 

Mull 

MTJft 

-21.30 

2.7031 01 

311.12 

MT) 

-3.20 

2.322 ( 01 

120.07 

MTftft 

-Jft. ftl 

2.34*1 0) 

327.J4 

KT2J 

•13.23 

2.0701 0) 

121.02 

MT2 

-2.3* 

1.0301 0) 

123.0) 

MT4 ) 

-JJ.ftl 

3.4131 0) 

327. »« 

MT22 

-27.10 

2.0101 Ol 

327.73 

MTftJ 

•3.3* 

3.142 ( 0) 

120.10 

MT4J 

-Jj.ftft 

3.4721 0) 

327. J3 

MT21 

-37.43 

2.0711 0| 

321.11 

MTI 

.00 

3.030 1 0) 

120.02 

HT4 1 

•Jft. ftl 

Mull 

Mull 

MTJO 

•27.01 

2.001 ( Ol 

3)1.02 

MT01 

2.34 

3.009 ( 0) 

320.01 

NT40 

•Jft. Jft 

2.4714 0) 

327. J* 

MT1 * 

•20.30 

2.3414 0) 

321.00 

MTJ 7 

2.24 

3.0211 0) 

321.02 

NT)* 

-Jft .03 

Null 

Mult 

MTU 

•Jft. 11 

2.3431 0) 

321.37 

MTJO 

4.4# 

1.074 ( 01 

llft.40 

Ntlft 

-JJ.J7 

Null 

Mull 

MT1 7 

-23.33 

2.3731 Ot 

331. M 

MTJ 9 

1.01 

2.011 t Ot 

3)9.00 

mtjt 

-JJ.12 

Mull 

Mull 

MT10 

•23.14 

2.3231 01 

327.00 

MTOO 

3.03 

2. *10( 0) 

320.41 

MTJ ft 

-33. *« 

l.377| 0| 

327.47 

MTU 

-24.02 

2.3221 01 

317.00 







Run 

3 ImimM Data Tabulation 







Cauga 

Loc. 

Valuo 

T fturf 

Caufta 

lac. 

Valua 

T Surf 

Cauga 

UC. 

Valua 

T turf 

UMl 

(••ft) 

|BTU/rt 2-Sac) 

(Dag ft > 

UMl 

(*•«) 

(OTUmJ-MC) 

(Dagfti 

UMl 

(•Of) 

(OTU/fX J-ftaa) 

(Dagft) 

MTJft 

-Oft. 2) 

3.3111 Ol 

313.17 

NTJ3 

-22.22 

1.0304 U 

340.09 

MTU 

-14.2ft 

l.U*( 2) 

003.33 

mtjj 

-17.7ft 

7.3071 0) 

337.02 

MTJft 

•21.70 

2.0014 H 

349.71 

NTU 

-12.72 

Hull 

Null 

MTJft 

-12.43 

1,701 1 0) 

32ft. ftl 

MTJJ 

•21.41 

2.1024 U 

349.99 

NTU 

-21.21 

1.031 ( 11 

tftft.M 

HTJJ 

-ftl. 1ft 

1.1011 1) 

340. *7 

MTJ 2 

-21.10 

2.1004 II 

349.73 

MTU 

•22.30 

4.134 ( 11 

3*4.12 

MTJJ 

-4ft. Jft 

1.0031 1) 

342.43 

NTH 

•20.03 

2.2414 II 

332.03 

MTU 

-21.11 

2.421 ( 1) 

113.01 

HTJl 

-Jft. Jft 

l.fton n 

344.01 

MTJO 

•20.00 

2.3424 11 

332.30 

MT* 

-12.01 

1.1941 11 

140.11 

MTJO 

-Jft. Of 

1.4004 11 

343.02 

MT2* 

•20.20 

Mull 

Hull 

MTI 

•11. ft* 

1.292 ( 1) 

141.30 

MTftft 

-Jft.ftft 

1.3371 1| 

340.14 

MTJ* 

-20.14 

2.4334 It 

332.12 

MTI 

-17.11 

0.001 < 01 

1)3.09 

MTftft 

•Jft. 30 

1.42ft 1 11 

343.4* 

MTU 

-23.04 

1.3201 1| 

331.03 

NT* 

-13.21 

1.12K 11 

340.00 

MTft 7 

07. n 

1.4711 1} 

340.30 

MTJO 

-23.34 

2.3011 11 

133.03 

MTJ 

•12.23 

1.10) ( 1) 

140.40 

MTftft 

-J7.J0 

1.341 1 11 

347.12 

MT23 

•13.24 

2.2131 11 

330.11 

NT4 

-•.to 

1.111 1 0) 

1)9. ft4 

MTft J 

-Jft.ftJ 

1.3731 1) 

34T.40 

MTJ 4 

-2l.ft0 

1.0001 11 

330.33 

MT2 

•3.10 

0.304 1 01 

3)3.7* 

MTftft 

-Jft. 41 

1.3331 11 

147.20 

MTJJ 

-23.23 

1.1404 U 

331.31 

MTI 

-2.2* 

0.400 ( Ol 

1)9.41 

MTft J 

-jj.ftft 

3.3071 1) 

347.21 

MTJ 2 

-27. M 

1.0034 11 

333.12 

MTU 

-2.1* 

7.030 1 01 

3)7.97 

MTftJ 

•Jj.ftft 

1.007| 1) 

347.10 

NTH 

-27.4$ 

1.4111 11 

313.11 

MTI 

.00 

•.lift* 0| 

331.91 

NTftl 

•Jft. ftl 

1.007( 11 

347.20 

MTJO 

•27.01 

1.0434 11 

330.31 

NT01 

1.14 

0.120 ( 0) 

323.02 

NTftO 

-Jft. Jft 

1.7111 l) 

347.77 

MTU 

•20.30 

2.3234 11 

100.4) 

NY 3 7 

2.24 

ft. 1*1{ 01 

1)3.13 

MTJft 

-Jft. 02 

1.7041 11 

340.40 

NTU 

-jo. n 

3.3131 11 

304.12 

MTlft 

4.40 

1.313 ( 0} 

1)1.14 

MTJft 

-Jl. J7 

1.1211 1) 

341.7} 

MT1 7 


3.3114 1) 

312.11 

MT39 

1.01 

0.411 1 Ol 

1)0. Jl 

HTJ7 

-JJ.13 

1.0711 1) 

343.37 

MTU 

•23.14 

0.411 1 1) 

304.02 

NTftO 

9.01 

0.4221 Ot 

330.22 

MTJft 

-jj.ftft 

1.0041 1) 

340.04 

MTU 

-24.02 

1.1011 2) 

390.00 






Run • ftadueaft Data Tabulation 


A-62 



&a wg« 

Loc . 

Velue 

Umi 

idegt 

(6TU/rtl 

*l»c) 

NT 9 6 

-64.3) 

4 . 7J| ( 

0) 

NTS* 

-97.74 

1.3741 

0) 

HT94 

-93.49 

1.111 1 

1) 

NTS) 

-44.14 

1.3131 

1) 

t.TS) 

-44.94 

1.04) < 

It 

NT 91 

-34.94 

1.40)( 

1) 

HT9C 

-34.04 

1.7941 

1) 

NT 4 4 

-34.44 

1. 14 9 ( 

11 

NT 44 

-34.30 

3.633 ( 

It 

NT 4 7 

-37.7* 

4.33) ( 

1) 

NT44 

-17. )C 

4.477 ( 

1) 

MT49 

-34.41 

9.437| 

1) 

NT 4 4 

-34.41 

4.337 | 

It 

NT4 ) 

-39.41 

4.401 t 

11 

NT43 

-39.44 

7.1491 

1) 

NT41 

-14.41 

7.144 | 

1) 

MT4C 

-34.94 

7.3141 

1) 

NT 14 

-34.0) 

4.779 | 

1) 

NTJ4 

-13.97 

4.041 ( 

11 

MT)7 

-33.13 

9.701 < 

11 

MT)4 

-33.41 

9.031 < 

It 


Run 


T lurf 

UuQA 

Lee . 

IDegR) 

Umi 

Wegt 

9)4.37 

NT 39 

-33.33 

9)4.64 

NT 34 

-31.74 

934.14 

NT 33 

-31.44 

940.41 

NT 33 

-32.11 

943.44 

NT 31 

-30.64 

>96.13 

NT 30 

•30.64 

961.1) 

NT 3 4 

•30.36 

96). 93 

NT 31 

-30.14 

949.39 

NT 3 7 

•14.14 

947.43 

NT 3 4 

-34.94 

971. *1 

H739 

•34.34 

973.41 

N714 

-31.40 

974.41 

NT3) 

-34.39 

974.94 

NT33 

-77.40 

974.70 

NT 3 1 

-37.49 

174.34 

NT30 

-37.01 

*77. ) * 

NTI I 

-34.94 

974.44 

NTI 1 

-14.11 

972.39 

NTI 7 

-19.94 

914.43 

NT; 4 

-39.14 

944.47 

NTI 9 

-34.43 


• Reduced Dai a TADjUtion 


V#iee T Surf fieege 

c«Tu/rtj-»*ei (D*«m umi 

4.411 ( 1) >10.30 NTH 

4.611 ( 1) *94. *7 NTI) 

).*37t n iis.60 m? 

3 • 04 4 1 U >30.14 NTH 

l.lili 1) >44.64 NT10 

l.l>9( H >49.10 NTI 

1.6301 U >43.10 MT6 

1.144 ( II >44.69 NT1 

1.134( 1| >44.30 NT* 

1.414 1 II >43.14 NT 3 

l.U4( 1» >43.40 NT4 

1.3*1 ( H >40.41 NT3 

1.4111 1) >34. >1 NT1 

1.31)| 1| >31.94 NT43 

1.1441 1| >39.14 NT1 

1*161 ( 1 | 137.99 mi 

1.131 ( 1) >37.43 NTS 7 

l.ll»l 1) >37.11 NT* I 

1.104 ( 1) >14.94 MTS • 

1.041 ( lj >31.11 NT40 

1.130 i i) >14.07 


Lee. 

Velue 

T turf 

(Neg) 

(•Tu/ni-i«ct 

IDegR l 

-14.19 

1.0461 11 

9)9.64 

•11.73 

6.744| 0) 

9)4.34 

-n.ii 

6.6431 0) 

9)9.44 

-13.40 

6.3331 0) 

939.4? 

-33.31 

6.466 ( 0| 

>14.42 

-31.61 

6. >12 | 0) 

939.7) 

-21.41 

1.0911 1) 

9)7.34 

-n.i) 

>.231 ( Ol 

6)9.34 

-19.17 

6. 61 4 < 0) 

9)4.74 

-13.19 

7.471 ( 0) 

939.79 

-6.61 

7. 644 ( 0) 

939.17 

-9.10 

6. 403 < 01 

934.09 

-2.34 

7.430 ( 0} 

9)9.17 

-1.34 

>.363 ( 0| 

934.40 

.60 

7.6)4 ( 61 

9)4.34 

2.14 

6.411 ( 0) 

939.74 

3.34 

7.9441 0) 

9)4.12 

1.41 

7.6491 0) 

9)4.3? 

7.61 

4 . 914 < 6) 

>39.94 

4.49 

4 . 0 40 ( 6) 

>39.01 


6e«g« 

Lot . 

VaIua 

Lam I 

ieegt 

lliu/ru-iei 

NT94 

•44.1) 

7.434 ( 0) 

NT 9 9 

-97.74 

4.141 ( Ot 

NTS 4 

-93.49 

1.1)41 1) 

NTS) 

-44.14 

1.34)1 11 

NTS? 

-44.94 

1.461 ( 1) 

NT91 

-34.94 

3.341 ( 1> 

NT90 

-14.04 

3.3971 1} 

HT4 4 

-31.44 

3.0)3 ( 1| 

NT 41 

-34.30 

1.7991 1) 

NT 4 7 

-37.79 

1.900| 1| 

NT 4 4 

-37.30 

1.37H 1, 

NT4 9 

-14,69 

1 • 39* ( 11 

NT44 

-34.4) 

1.340 ( 11 

NT 4 3 

-39.44 

1 . 149 ( 1| 

NT4? 

-3*. 44 

1 .344 1 1) 

NT 4 1 

-34.4; 

1 . 4 44 f 1) 

NT40 

-34.94 

1.4)7 | 1| 

NT) 4 

-14.0? 

1.613 ( 1) 

NT 34 

•33.9? 

3.3641 11 

NT J 7 

-33.13 

?.»)?( )> 

NT34 

-33.44 

).90*| l| 


Run 


T Ruif 

Cauqa 

Lee. 

(DaqAi 

Umi 

(Neg) 

9)4. 1C 

NT) 9 

-33.2) 

1)7.01 

NT) 4 

-31.71 

9)4.33 

NT) 3 

•31 .44 

941.34 

NTJ2 

•31.14 

943.7) 

NT)1 

-30.14 

947.10 

NT10 

-30.44 

947.14 

NT 21 

-30.3* 

944. 2 4 

NT24 

-30.14 

949.14 

NT 3 7 

-J4.44 

944. *7 

NT2 * 

-34.94 

949.00 

NT2 9 

-34.34 

944.9) 

NT 2 4 

-31.10 

944.44 

NT23 

-34.39 

941.11 

NT 2 2 

-37.60 

944. 47 

HT2 1 

-37.49 

99L.lt 

HT2C 

-37.01 

993.74 

NTI 4 

-34.94 

994.30 

NT 14 

♦34.11 

940.41 

NT) 7 

-3*. 94 

9*4 . 44 

MTU 

•29.14 

970.71 

NTI 9 

-34.43 


10 Raowcaq Da: a T a b o 1 a l lor 


VaIua T Surf Geuge 

(RTU/fi 2-Mc) IDegR) UMI 

4->07| l| >74.U NT1 4 

9.740 1 1) >47. » NTH 

i.400 ( 1) >40.49 NTH 

7.1491 1| >91.44 NT11 

6.9941 It >44.43 NT16 

1.013 ( 1| 603.90 HT9 

*«11 Null NTI 

1.0001 lj >94.63 NT7 

1 .004 ( It >99.47 m 

9.141 | 1| >44. 71 NTI 

4.9431 1) 990.94 NT4 

7.17| ( H 993.60 NTI 

6.091(1) >71.46 NT! 

>.6641 2) >66.60 NT61 

4.347 ( 1) >60.17 NTI 

1.44*( 1) 9S4.93 NT61 

3 .717 j U 990.77 NT* 7 

3 • 364 ( It 944.41 NT9I 

3.0*1 f 1) 946.14 NTS 4 

1.704| 1) 944.09 MT40 

1.9441 1) 943.00 


Lee. 

Velue 

T turf 

I*egt 

|6TU/ri3-6ec) 

IDegR] 

-34.39 

3.4241 }| 

941.71 

-13.72 

3 .212 ( 11 

9)4.44 

-23. >• 

3.363 ( 1) 

940.64 

-22.60 

1.363 ( 1) 

>40.70 

-22.36 

1.207( 1| 

>34.29 

•23.01 

1.267 ( 1) 

>40. 16 

-21.46 

1.4©4( 1| 

>41.91 

-37.23 

1 .673 ( 1| 

934.70 

-36.37 

Nell 

Null 

-33.36 

6.461 ( 0| 

>37.46 

•1.60 

6. 23l( 01 

>34.93 

->.)0 

6.4141 01 

136.49 

-2.36 

6.646 ( Oj 

139.20 

•2.36 

Nul 1 

Null 

.00 

1.6)91 0) 

939.39 

2.24 

6.1731 0| 

919. 93 

2.34 

6.63) | 0| 

931.16 

4.44 

7.643 ( 0| 

9)9.77 

7.01 

4.69) ( 0} 

9)4.4* 

6.69 

7. 216 ( 0| 

9)4.44 


fiewge 

Lee. 

VaIua 

T Ruif 

Ca wgA 

Loc . 

UMJ 

(Neg > 

OTU/Ti J«Rac ) 

(Deg*t 

umi 

(deg ) 

NT 9 4 

•61.2) 

4.71? | 0> 

9)3. •• 

NT )9 

-32 . 23 

NT99 

-97. 74 

6.34l( 0) 

9)4.4) 

NT )4 

-31 . 7* 

NT 9 4 

-93.49 

7. 324 ( 0) 

9)9.76 

NT)) 

-31 . 4* 

NTS) 

-46.14 

6.6901 0) 

9)4.64 

NT)? 

-31.14 

NT 9 3 

-44.94 

1.0601 It 

9)7.60 

NT 31 

-30.66 

NT51 

-36.94 

6.4411 0| 

941.04 

NT3C 

-30.44 

NT 90 

-36.04 

6.0041 0t 

942.10 

NT?* 

-30.34 

NT46 

-36. 44 

6.041 i 01 

942.6? 

NT ?• 

•30.14 

HT4I 

-36.30 

0.)76( 0| 

943.0) 

NT?7 

-24.64 

NT4 7 

-37.79 

1 .422 ( 0) 

944.41 

NT? 4 

•26.94 

NT44 

-37,30 

1 . 074 ( )| 

944.11 

NT? 9 

-26.34 

NT4 9 

-34.69 

1 .294 ( 11 

947. >9 

NT? 4 

-24.60 

NTI 4 

-34.41 

Null 

Null 

NT?) 

•24.39 

NTI) 

-39.66 

Null 

Nell 

NT?? 

•37.10 

NTI 2 

-39.44 

Null 

Null 

NT?) 

-27.49 

NTI) 

-14.11 

Null 

Null 

MT30 

-27.01 

NT40 

-34.91 

Null 

Null 

NTI 4 

-34.94 

NT) 6 

-34.02 

1.6691 1) 

964.44 

NT) i 

-24.11 

NT34 

-33.97 

3.394 i 1| 

970.04 

NTI 7 

-29.94 

NT) 7 

-33.13 

4 . 1 62 ( 1| 

97). 24 

NT) 4 

-29.14 

NT) 4 

-32.66 

9.1341 )| 

977.77 

NTI 9 

-24.4? 


Run 1) Reduced Da: a Tebuleiion 


VaIua 

T Surf 

fie eg# 

Lee . 

Velue 

T turf 

OTU/rt ? 

-tec) 

IDegR) 

Leoel 

INegi 

<6TU/ri2 

-*ec| 

IDegRt 

4. 431 ( 

11 

>10.6? 

NT 14 

-24.29 

6.73)1 

01 

9)9.44 

7.40*1 

11 

>60.76 

NT 13 


1.19? ( 

01 

1)9. 94 

1.331 { 

11 

>76.46 

NT 12 


6.1421 

0) 

9)9.49 

7.4*4( 

11 

>71.47 

nth 

-22.60 

7.14) ( 

0) 

919.24 

6.4)11 

1) 

>47.44 

mo 

— 2? . 31 

6.91) ( 

01 

>34.44 

4. 349 { 

11 

>14.71 

NT* 


7.1261 

01 

>39.14 

9.444 ( 

11 

>60.43 

NTI 


6.07)1 

0) 

>39.34 

4. 94 3 ( 

11 

>>6.07 

NTT 

-17.23 

7. »0( 

0) 

>39.20 

4.043 ( 

11 

>93.69 

NT 4 


6.6631 

0) 

1)4.41 

3.413 ( 

11 

>91.19 

NTS 


9.6711 

0) 

>34.74 

3.073 ( 

11 

>46.47 

NTI 

-6.10 

9.6141 

0) 

>34.29 

2.440 ( 

1) 

>44.44 

NT) 

-9.30 

>.9121 

0) 

9)4.09 

2.014 1 

1) 

>41.7> 

NT2 

-2.3* 

4.1271 

0) 

>33.40 

1.7361 

11 

>40.12 

NTI? 

•2.34 

4.2)7( 

Ol 

»).7| 

1.93)1 

11 

>34.06 

NTI 

.00 

3.9421 

OJ 

>33.14 

1.342 ( 

11 

>36.10 

mi 

1.24 

4.4191 

0) 

>33.03 

1.031 t 

11 

136.16 

NT 9 7 

2.24 

4.1791 

0) 

>33.36 

1.036 I 

11 

>36.12 

NT* 6 

4.41 

4.17) 1 

0) 

>33.24 

1 .001 t 

1) 

634.6* 

NT* 6 

7.01 

4.14) < 

0) 

>33.1 1 

1.444 | 

0) 

636.30 

NT 60 


4.394 ( 

0} 

>33.10 

6.169 ( 

01 

>36.07 







Ceuge 

UMI 

MT96 

NT99 

NT* 4 

HT93 

NT93 

NT91 

NT90 

NT44 

NT44 

NT47 

NT 4 4 

MT49 

NT44 

NTI 3 

NTI 3 

NT 4 1 

NT40 

NTJ4 

NT)* 

NT) 7 

NT) 4 


Lee. 

Velue 

T turf 

Cauqa 

Lee . 

Velue 

T lurf 

leegi 

INTU/fl ?-AeC) 

(DegRl 

UMI 

INegi 

liru/ni-iec) 

IDegR) 

-64.2) 

4.3471 01 

>29.31 

NT) 9 

-32.3) 

2.6044 It 

6)7.1) 

->7.74 

9.9341 Ol 

930.90 

NT34 

-)1,7| 

2.3961 It 

1)9.49 

-93.49 

7.94)1 01 

911.94 

NT)) 

-31.49 

2.1141 1| 

>39.49 

-46 . 1 4 

9.100 1 01 

9)2.19 

NT)? 

-31.19 

1.931 I 11 

>34.74 

-44.94 

6.9931 01 

1)3.37 

NT31 

-30. 49 

1.7421 11 

>34.11 

-34.94 

1.2621 )> 

943.71 

NT 30 

-30.44 

1.444 1 11 

1)9.9) 

-34.04 

1.1711 lj 

916.14 

NT24 

•30.36 

1.4191 11 

>34.97 

-31.64 

1.1121 11 

646.4) 

NT 29 

-30.14 

1.3471 1} 

>34.14 

-31. 20 

1.69)1 H 

990.19 

NTI 7 

-29.64 

1.1911 H 

>34.04 

-37.7* 

2.2011 11 

990.9) 

NT24 

-19.94 

1.0931 It 

>33.93 

-)7 . )0 

2.7141 11 

991.24 

NT29 

•29.24 

1.0141 || 

>33.10 

-36.69 

3.2261 1 1 

191.20 

NT24 

-39.90 

9.341 ( 0) 

>32.61 

-34.41 

4.1)61 11 

>92.77 

NT 21 

-II. 39 

9.3094 01 

>33.12 

-39.11 

4.6491 1| 

994.94 

NT? 2 

-27.90 

7.91)1 0) 

>31.61 

-39.44 

>.767| 1| 

999.04 

NT 21 

-27.49 

7.994 ( 0| 

>31.60 

-34.91 

4.69)1 11 

996.99 

NT 20 

-27.01 

7.2911 0) 

1)1.16 

-34.34 

7.1141 1) 

>99.94 

NT) 9 

-26.91 

Null 

Null 

-34.02 

4.421 1 1) 

199.94 

NTH 

•26.11 

7.27J1 0) 

>30.76 

►33.97 

9.3111 11 

993.0? 

HT1 7 

-19.9* 

7.24)1 0) 

>30.79 

-33.12 

1.411 1 1) 

944.44 

NTI 4 

-29.14 

7.1431 0) 

>30.96 

-32.49 

3.1)9 t 11 

949.21 

NTI 9 

-24.12 

7.1461 0| 

>30.49 


Run 14 Reduced Da t a TRbulAtton 


Gauge 

Uc. 

Velue 

T lurf 

UMI 

<Ne«| 

<»TU/ri2 

-lest 

(PegR) 

NTI 4 

-21.29 

6.9791 

01 

>30.1) 

mi 

-23.72 

7.2291 

0) 

>30.96 

NTI 2 

-23.21 

6.9941 

ot 

>30.17 

mi 

•22.60 

6.6991 

Ot 

>11.93 

mo 

-22.21 

9. 911 | 

01 

921. 4. 

NTt 

•22.01 

6.1991 

0) 

>29.91 

NT* 

-21.41 

6.4601 

0) 

>10.0) 

NT7 

-17.2) 

1.7241 

Ot 

>30.04 

NTI 

•19.27 

1.2421 

Ol 

929.92 

NTS 

-13.3* 

4.791 ( 

0) 

1)0.17 

NTI 

•0.00 

4.2291 

0| 

>29.9) 

NT) 

->.20 

>.197( 

Ot 

>30.1) 

NT2 

•2.26 

9.0921 

0} 

>29.99 

nti a 

-2.29 

Null 


Null 

NTI 

.00 

4.6*9 ( 

0) 

>29.91 

mi 

2.24 

4.9*9 ( 0| 

>29.94 

NTS 7 

2.24 

4.926 ( 

0) 

129.90 

mi 

4.41 

4.47|( 

0) 

>29.7* 

mi 

7.B1 

4.491 1 

0) 

929.49 

mo 

9.19 

4.4461 

Ot 

929.41 


A-63 



Ceuga 

UMl 

NTil 
NT4S 
MT44 
NTS) 
MTS? 
MTJ1 
NT40 
NT44 
MT 48 
NT41 
MT4* 
KTO 
NT44 
MT4) 
MTU 
NT41 
MUO 
MTJt 
MTU 
MTU 
MTU 


LoC. 

Value 

1**9 1 

{*TU/rt)-MC( 

-44 . 31 

). *7* | Ol 

-17.74 

4.0)41 0) 

-S3. 41 

*.4341 0) 

-4».l* 

7.4*41 0J 

-44. S4 

4.441 l 01 

-)*. 44 

1.1031 1) 

-31.04 

1.11*1 11 

-1*.*4 

1.1341 11 

-14.30 

1.1)41 11 

-)7.7> 

1.14*4 11 

-)7.)0 

l .301 1 11 

-)4.4S 

1.14)1 1) 

-U.4I 

1.1*7) 1) 

-11.44 

1.1*31 11 

-14.44 

1.1*1 1 11 

-14.41 

1.1*4) 11 

-14 .14 

1.3141 11 

-34.03 

1.371 | 11 

-11.47 

1 . ) 74 1 11 

-11.12 

1.14-1 11 

•13.44 

1.43)1 11 


Hun 


f Surf 

Gauge 

Me . 

Ve) ue 

T lull 

(0*9*1 

UMl 

10*9 7 

<»nj/rtJ-»«ci 

10*9*1 

434.44 

NT )4 

-13.3) 

1.4771 n 

4)4.04 

4)0.44 

NT 14 

-11.7* 

1.4171 11 

4)*. 03 

4)1 .** 

NT)) 

-) l . 4 4 

1.4741 11 

4)4.4) 

4)3.4* 

NT 1 1 

-)1 . !• 

1.4411 1) 

4)7.47 

4)1.34 

NT )1 

-)0 . 44 

1.3401 11 

4)7. •• 

4)4.44 

NT )0 

-10.1* 

1.3S01 1) 

4)1.3* 

4)4.43 

NT 34 

•10.3* 

1.1011 11 

4)4.7) 

4)4.13 

NT 31 

-10.14 

*.7*21 01 

440.** 

4)4. *• 

NT 37 

-34.44 

4.1271 0| 

143. •• 

4)4.44 

NT 3* 

-34.44 

1,11)1 0) 

44S.O* 

4)4.11 

NT 74 

-34.34 

|.l**( 0> 

444.3* 

4)4.1* 

NT34 

-34 .40 

1.111 1 1) 

44). *4 

4)4.1* 

NT3) 

-34. )S 

1.7)21 11 

443.1) 

4)4.13 

MT23 

-37.40 

1.11)1 It 

443.4) 

4)4. 14 

NT 3 1 

-37.44 

3 . )*) 1 11 

441.11 

4)4.41 

NT30 

-37.01 

1.30*1 11 

443.14 

4)4. »* 

NT 1 4 

-2* .4* 

Nw) 1 

Null 

4)4.47 

NT1 4 

-34.11 

7.3331 11 

444.44 

4)4. U 

NT) 7 

-34.44 

*.}*) I 11 

4*4. *0 

4)4.43 

NT! * 

-24.14 

4.0)4 ( 11 

U2.4* 

4)4.4* 

NT 1 4 

-34 .*2 

7.1*7| It 

444.34 


IS Reduced 041* Tabulation 


Cu uqe 

Lee . 

value 

T fturf 

UMl 

(*■91 

(ITU/ft 2 -*ac) 

10 * 9*1 

NTU 

- 34.34 

4.4141 11 

444 . 3 * 

MT 1 ) 

- 31.73 

3 . 0)21 1 ) 

144.03 

NT 13 

- 33 . 3 * 

l. 714 ( U 

43 *. *« 

NT 11 

- 22.40 

1 . 13*1 11 

4 ) 4.13 

NT 2 0 

- 37 .)* 

S .1441 01 

4 ) 3.11 

NT* 

• 33.01 

7 . 4*01 0 ) 

4 ) 3 . 4 * 

NT* 

• 31.44 

ft. 7*41 0 ) 

4 ) 3.10 

NTT 

- 17 . 3 ) 

ft . 047 ) 0 ] 

4 ) 3.14 

NT* 

- 14. )7 

7 . 4*01 01 

4 ) 2.12 

NTS 

- 11.14 

7 , 4)01 0 ) 

4 ) 3.14 

NT 4 

• 1.40 

1 . 14*1 0 ) 

4 ) 1 . 4 * 

NT) 

- 4.30 

*.***( 01 

4 ) 1 . 3 * 

NT 3 

-a.)* 

7 . 141 ( 0 ) 

4 ) 1.13 

NTU 

- 3.14 

ft. 04 *( Ol 

4 ) 1 . 3 ) 

NT 1 

.00 

*.4401 0 | 

4 ) 1 . 4 * 

NTftl 

3.34 

*.)))< 0 ) 

4 ) 1 . 3 * 

NT 4 7 

7.24 

* . 40 ( 0 | 

si: . 7 * 

NTS* 

4.44 

4 . * 3)1 0 ) 

4 ) 1.33 

NTS* 

7.01 

4 .*** 1 0 ) 

4 ) 0 . 7 * 

NT *0 

4 . IS 

4.441 ( 01 

4 ) 0. *7 


Gauge 

Lee . 

v« i u« 


T Surf 

MM I 

(degi 

(»rum 2- 

Reel 

(0*4*1 

NTS* 

-44. U 

3. *4* ( 

0| 

410.24 

NT44 

-47.il 

4.0*41 

01 

411.42 

NTS* 

-43. *0 

4.434 1 

0) 

4)).)l 

NTS) 

-)• .14 

4.7*71 

0) 

4)4.01 

NT47 

-14. ** 

4.100 ( 

0) 

440.47 

NT 41 

-31. tl 

3.1471 

1) 

444.0* 

MTSO 

-34.34 

7.3241 

1) 

444.77 

NT4I 

-3ft. 71 

3.4741 

11 

444.07 

NT 4* 

•3*. 34 

7.420 t 

1) 

444.4) 

NT47 

-37.40 

1.77* 1 

11 

447.** 

NT4* 

-37.44 

4.034 1 

11 

441.4) 

NT44 

-37.00 

4.42)1 

11 

441.0) 

NT4 4 

-7*. 4* 

) . 1)4 l 

1) 

444. *4 

HT4) 

-34.0) 

J . • 14 1 

1) 

441. *7 

NT43 

-34.4* 

1.2441 

11 

44). o: 

NT4 1 

-34.0* 

2.77H 

1) 

441.44 

NT 40 

-74. *1 

3.1** 1 

11 

447.17 

NT)* 

-34.17 

1.7*41 

11 

44).** 

NTU 

-31.72 

1 .*0) 1 

1) 

442.14 

nut 

-21.27 

1 .SCI i 

1) 

44C.IC 

NT)* 

-33.*) 

1.304 ( 

1) 

4)4.04 




*»n 

M Reduced 


Gauge 

Lee . 

Valua 

T iur f 

14MI 

(•agi 

t*rv/rt2-*eci 

10*4*1 

NTU 

-27.1# 

1.1441 11 

4)7,44 

NTU 

-21.1) 

I.4B01 01 

Sift. 74 

NT)) 

-31. *1 

1.21*4 0) 

4)4. «* 

NTU 

-31.13 

*.*141 0) 

4)4.44 

NTIl 

-21.04 

ft. Slot Ol 

4)4.13 

NT )0 

-30.11 

ft. 1*4 1 01 

4)4.27 

NT 2 4 

-20.41 

4.7)4 ( 01 

4)4.7* 

HT2* 

-30.34 

S.3741 0) 

4)4.10 

HT2T 

•14.44 

4.2101 0| 

4)4.14 

NT2 * 

-It. *4 

4. II7| 0> 

43). •) 

NT24 

•14.14 

4.742 1 01 

4)3. ft* 

MT24 

-1* , 44 

4.1)4 ( 01 

4)3.1* 

NT2) 

-l*.40 

4. UK 01 

4)7.71 

MT2 2 

-14.04 

4.14*1 0) 

4)2.44 

HT21 

-17. *0 

4.001 ( 0) 

* 4)2.01 

HT70 

-17.1* 

3.7721 0> 

4)1.41 

NT 11 

- 1 * . 7 1 

Null 

Null 

NTU 

>11.71 

3.4141 01 

4)1.42 

NT1 7 

-14.7* 

3.S4«< 01 

4)1.4) 

MT1* 

-14.24 

3.4141 Oi 

4)1.47 

HT1 4 

-14.77 

3 . 3 1* 1 0) 

4)1.42 

Data Tabulae Ion 




Ceuga 

Lee. 

Vel ue 

T Surf 

UMl 

Idegl 

(•Tu/ri 2-sect 

lOegRl 

NTU 

-14.40 

3.1*21 Ol 

4)1.33 

NT1) 

- 1 ) .* 7 

3.3711 01 

4)1. *1 

NTU 

-13.4) 

1.0*11 ot 

4)1.41 

NT1 1 

-13.04 

2.4241 0) 

4)1.** 

NT 10 

•13.4) 

3 . *12 1 01 

4)1.24 

NT* 

-12.1* 

2.4441 0) 

4)1.74 

NT* 

-11. *4 

3.0*21 01 

4)1.40 

NTT 

-7.3* 

3.2)1 1 0) 

4)1.77 

NT* 

•4.12 

1.022 ( 0) 

4)1.7) 

NTS 

-3.40 

4.00)1 0) 

4)1.** 

HT4 

1.04 

4.73)1 01 

4)1.** 

NT) 

4.44 

4.2171 01 

4)1.4) 

HT2 

7.41 

) . Ill 1 0) 

4)1.34 

MTU 

7.4* 

3.7*1 ( 0) 

4)1.40 

MT1 

l.*4 

1.M21 01 

S)1 .41 

NTftl 

12.04 

4.0741 01 

431.41 

NTS7 

12.01 

} , 7*1 1 01 

4)1.42 

NTS* 

14.)) 

) . 4*2 1 0) 

4)1.24 

NTS* 

U.4* 

3.417 | 0) 

4)1.24 

KUO 

14.70 

3.4731 0) 

4)1.2) 


Gauge 

UML 

NT SI 

NT44 

NTS 4 

MTU 

NTS 2 

MTS1 

MTSO 

NT 4 1 

NT4I 

NT4? 

NT4I 

MTU 

NT44 

NTU 

MTU 

NT41 

NT4D 

NT)t 

MTU 

mtjt 

MTU 


Gauge 

UMl 

NTS! 

HTSS 

NTI4 

NTS) 

NTS! 

NTftl 

MTSO 

NT4I 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

NTU 

MT40 

NT)* 

NT)* 

NT3T 

NT)* 


Lee . 

Value 

T luff 

Geuga 

Lee . 

(aag) 

UTD/fU-Mc) 

IDegR) 

UMl 

10ag) 

-*4.2) 

2.31*1 0| 

S2I. 1* 

NT )5 

-12.23 

-47.74 

1.714 1 0» 

131 . S* 

MTU 

-) l . 7* 

-42.44 

4.71*1 01 

S32.4* 

NT 31 

-)1.4* 

-4ft. II 

4.4101 0> 

1)1.11 

MT )2 

-31 . 1* 

•44. 44 

7.)l*l 01 

4)4.4) 

NT 31 

•)0.tl 

•34.44 

«. 30) 1 01 

4)7.42 

NT 10 

-30. ** 

-34.04 

4.4)7 ( 0} 

4)4.41 

NT 2 1 

-30.3* 

-31. *4 

1.2121 01 

4)1.4* 

NT 21 

-30.14 

-3*. 20 

I.I4K 0) 

440.47 

NT 2 7 

-24.44 

-37.74 

1.1101 11 

441.31 

HT3* 

-31.44 

-11.30 

1.41*1 11 

44*. 71 

MT24 

-21.24 

.11,11 

2.0131 11 

440.30 

NT24 

-31. *0 

-34.41 

2. *2)1 1) 

442.1* 

HT2) 

-31.34 

-14.11 

2. MSI 1| 

44). *3 

M722 

-27.40 

-34.4* 

3. *711 11 

44*. 00 

NT3 1 

-31.44 

•34.41 

3.22*1 11 

441.31 

NT30 

-21.01 

*34.14 

4.3101 11 

4*3.00 

NTU 

-34.4* 

-34.03 

4.4341 11 

4*4. 10 

HT1I 

-34.11 

-33.47 

4. *7*( 1) 

4ft*. 3* 

NT1 7 

-34.44 

-33.13 

4.3*31 11 

414.44 

MTU 

-34.14 

-13. *1 

4.4*41 1) 

4D.*» 

NTU 

-24.42 


tun 

11 Reduced 

Data Tabulation 

Lee. 

Value 

T fturf 

Gauge 

Uc. 

Idegl 

1*TU/ri2-*ecl 

iDegftl 

UMl 

<*eg) 

-*4.23 

1.4131 01 

432.01 

MTU 

-32.3) 

-47.74 

2.S341 01 

4)3.44 

NTU 

-31.7* 

-42.44 

3.41*1 01 

4)).*) 

NT)) 

-31.41 

-4*. 11 

4 .43* 1 0) 

4)4.02 

MT32 

-31.3* 

-44.44 

4.1701 01 

434.*) 

NT 31 

-10.1* 

-34.44 

ft. 4041 0) 

437.31 

MTSO 

-30. *1 

-14.0* 

ft. ill 1 0) 

4)7.41 

HT7* 

-30. U 

-34. *4 

ft. *071 Ol 

4)7.44 

NTZI 

-30.14 

-)• .30 

ft. 774 1 01 

4)7.«4 

NT? 7 

-3*. *4 

-37. 7S 

7.0701 0) 

4)1.14 

NT2* 

-34.44 

•37.30 

1.3*11 0] 

43*. 30 

MT34 

•21.24 

-3*. *4 

T.ftOK 0) 

434.31 

NT2 4 

-2ft .*0 

•34.11 

7.1141 01 

4)4.42 

NT2) 

-31. )S 

-34. •• 

1.0041 0} 

4)4.11 

NT22 

-21.40 

-34.44 

1,2*41 01 

4)1. *0 

NT) 1 

-27US 

-34.11 

1.4111 01 

4)4.0* 

NT20 

-31.01 

-34.41 

R .7*4 { 0) 

4)4.2* 

Hill 

-24.4* 

-34.02 

4.1131 Ol 

4)4.4* 

NTU 

-3ft. 11 

-33.41 

Null 

Null 

Nil 7 

-34.4* 

-33. U 

4.1741 0| 

540.14 

MT3 * 

-24.14 

-32.1* 

1.0041 1) 

440. U 

NT1 4 

-24.43 


Run U Reduced Date TabuUt l< 


Value 

(HU/fU-Seci 
4 . SSI I II 
3 . 4 SC I 1) 
3.44 7 1 1| 
).))*( 1 > 
2.1)41 1) 
1.134 ( 1) 
1.31K 11 

i.out n 

*.S4l( 01 
I . 434 ( 01 
7.11(1 0( 

* . *41 ( 0) 

4 .3*1 ( 0) 
S.444I 0| 
S.4S4 ( 01 
4.1*4 1 01 
4.11)1 01 
4. *421 01 
4 .711 1 0) 
4.403 1 01 
4.1131 01 


Value 

(NTU/n. J-MCI 
1.04*1 11 
Null 

1.0731 II 

1.0) 41 11 

1.0U 1 11 

1.1) 71 )} 
1.01*1 II 
1.0741 II 
1.11*1 11 
1.17K II 
1.3*4 1 1) 
1.433 1 11 
1.4*71 It 
1.1*11 II 
3.14*1 11 
) .4*3 1 II 
4.1411 II 
*.)*•< II 
7. *101 II 
7.4471 II 
5.«**( 11 


T Surf 

Gauge 

(Deg*) 

UMl 

471.11 

NTU 

4*4.41 

NT1) 

4*1.44 

NT) 2 

443.** 

NT 11 

4*0.44 

MT10 

447.4* 

NT* 

443.31 

NT* 

441.44 

NT1 

441.01 

NT* 

444.14 

NTS 

441.12 

NT4 

444.1) 

NT) 

443.34 

NT 2 

441.41 

MT42 

440.31 

HT1 

4)1.14 

NTftl 

431.1) 

NTS1 

4)1.11 

NTS* 

4)4.44 

NTS* 

4)4.23 

NTtO 

4)4.33 



T fturf 

Gauge 

iDeftftl 

UMl 

440. •« 

NTU 

Null 

NT1) 

141.3* 

NT1 2 

441.14 

NTU 

141. •« 

MT1 0 

443.1) 

NT* 

443.1* 

NT* 

443.14 

NT1 

442.10 

NT* 

143.11 

NT1 

143.13 

NT4 

444.1) 

NT) 

144.13 

NT2 

141.11 

NTU 

111.03 

NT1 

111.(1 

NTftl 

1(1. *• 

NTU 

1*1. •• 

MT1I 

113.41 

NT1I 

114.1* 

NT 10 

111.43 



Lee. 
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-11,05 

1.2*41 2) 

4)1.31 

H732 

-34.4* 

1.7331 

11 

374.32 

HT31 

-21.04 

7.337 ( 

1) 

ISC. 00 

NT 10 

•12.33 

7. 720 ( n 

4C2.I1 

HT3I 

-31. It 

4.1341 

11 

373.41 

NT 30 

-20.11 

4. 07 4 { 

1> 

111.21 

Nil 

•12.11 

3. till 1J 

341.01 

KTSO 

-31.34 

4.1431 

11 

311.13 

KT2I 

-20.31 

7.3241 

1) 

401.13 

NTI 

-11.11 

4.4251 11 

343.73 

HT4 4 

-24.71 

4.4171 

11 

373.17 

NT 2 4 

-20.24 

7.4131 

1) 

402.40 

NT 7 

-7.14 

1.1131 11 

312.30 

NT 4* 

-31.33 

4.3131 

11 

374.33 

NT27 

-14.44 

4 . lit { 

1) 

313.11 

NT4 

-3.32 

7,1)41 It 

341.74 

HT4 7 

-37.40 

4.4331 

It 

377.43 

HT2 4 

-14.44 

i.soit 

It 

401. 11 

NTS 

-3.30 

4 .004 < 1) 

371.34 

NT4 4 

-37.43 

4.744 1 

11 

37».3« 

NT2 3 

-14.34 

4.4141 

It 

411.11 

NTI 

1.03 

1.441 i \) 

344.13 

HT4S 

-37.CS 

4.777 1 

1) 

374.43 

MT24 

-14.43 

4.044 | 

1) 

413.12 

NT) 

4.33 

1.4431 1) 

344.04 

NT4 4 

•34.34 

4. Ml 1 

11 

313.01 

NT3 3 

-14.30 

4.774 ( 

1) 

421.41 

NT2 

7.44 

1 . 3 J 7 I It 

342.04 

MT4J 

-34.03 

3.1431 

It 

342.43 

NT2 2 

-14.03 

1 .040 { 

2> 

424.33 

NTI 2 

7.41 

Nut 1 

Null 

NT42 

-33,31 

3.34C1 

11 

342.44 

HT2 1 

-17.40 

1.2141 

2» 

441.73 

NTI 

1.13 

1.131 < 1) 

311.2) 

NT4J 

-33.04 

3.3431 

11 

341.43 

MT20 

-17.14 

1 .110 ( 

It 

441.14 

NT41 

12.04 

3.7041 it 

3*1.31 

MT40 

-34.4* 

Null 


Null 

HT14 

-14.71 

1.3431 

2) 

434.11 

NTS 7 

12.04 

1.1151 1) 

534.44 

H714 

-34 . I 7 

S.7C1 1 

1) 

343.44 

NTH 

-14.24 

1 .44$ ( 

2) 

443.41 

NTS* 

14.33 

3.045 { 1) 

554.00 

MT3I 

-33.73 

3. 4421 

It 

347.27 

HT1 7 

-15.74 

2.231 < 

2) 

442.40 

NT34 

11.11 

2.701 t n 

333.70 

NT 1 7 

-33.37 

4.017 ( 

1) 

344. 23 

HT14 

-13.24 

3 . 0 75 < 

2) 

704.31 

NTIO 

14.75 

2.421 ( 1) 

333.74 

H734 

-33.4) 

4.1431 

It 

344.03 

HT 1 3 

-14.77 

3.7341 

2> 

T23.ll 
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Gauge 

Lac. 

Value 

T Iurf 

Gauge 

Loc. 

Value 

T Surf 

Gauge 

Loc . 

Va 1 ua 

T Surf 

La Del 

taeg) 

(»TU/rt2-4ec> 

<Dee*i 

Label 

<<*egl 

147 U/ft 3- 4«e| 

lOegfcl 

Label 

(beg i 

(•Turn 2- 

lec) 

(Legit) 

NT54 

-34.14 

2.007 ( 1| 

341.04 

HT3 5 

-22.31 

4.477 < 

It 

401.34 

NT: 4 

•14.40 

4. ISM 

It 

340.74 

NTS 3 

-47.44 

4 . 4 1 4 ( 11 

110.44 

NT 3 4 

-21.43 

4.341 | 

It 

313. S3 

NTI) 

-11.47 

4.4341 

It 

311.77 

NTSl 

-42.40 

7.1421 It 

*21.11 

NT3 3 

-21.43 

4.517 ( 

It 

343.40 

NTI 2 

-11.4) 

4.41) | 

It 

344.70 

NTS) 

-11.14 

1.440 | 1| 

425.27 

HT3 7 

-21.13 

4.2341 

It 

344.44 

NT! 1 

-11.03 

l . 41 7 t 

1) 

341.37 

NTH 

-14.44 

1.4301 21 

474.71 

NT 3 1 

-21.04 

4.470 ( 

1) 

343.00 

NT10 

-12.3) 

1.4151 

1) 

344.71 

NTSl 

-21.14 

1.344 1 21 

741.77 

NT 3 0 

-20.11 

4.77*1 

1) 

344.04 

NT4 

•17.14 

4.270 ( 

1) 

314.04 

HT30 

-24.24 

Null 

Null 

NT24 

-20.31 

4.417 I 

1) 

343.04 

NT* 

-11.44 

).4*7| 

It 

341.44 

NT4I 

-24.74 

).217( 2t 

•27.11 

NT2 • 

-20.74 

4.444 ( 

1) 

341.12 

KT7 

-7.11 

4.210 1 

11 

547.74 

NT4I 

-21.33 

Null 

Null 

NT27 

-14.44 

3.0741 

1) 

441.32 

NTI 

-3.32 

1.4111 

It 

342.73 

NTI 7 

-27.40 

3. lilt 2) 

444.47 

NT24 

-14.44 

3.031 | 

1) 

344.42 

NTS 

•1.30 

1.317 | 

1) 

377.24 

NTI 4 

-27.43 

4.3251 2> 

444.24 

NT 2 3 

-14.34 

3.143 4 

1) 

344.44 

NT4 

1.03 

Nul 1 


Nul 1 

NT43 

-27.00 

1.4431 2* 

•14. 70 

NT 2 4 

-11. IS 

3.3144 

It 

402. 7) 

NT) 

4.33 

2.407 ( 

1) 

372.4) 

NT 44 

-24.3* 

2.1441 7t 

745.74 

MT23 

-14.30 

3.1434 

It 

3M.12 

NT2 

7.41 

2.437 ( 

It 

370.13 

NT43 

-24.01 

1.470 1 7) 

441.77 

HT22 

-14.03 

3.2104 

1) 

347.44 

NTI2 

7.41 

Null 


Null 

NT42 

•23.34 

1.20M 7) 

444. 33 

NT 2’. 

-17.40 

5.247 I 

1) 

341.21 

NTI 

4. tS 

2.4)4 1 

It 

344.00 

NTI 1 

-23.01 

4.4131 It 

*44. 47 

NT 2 3 

-17.1* 

5.3174 

It 

4C2.ll 

NTH 

12.04 

2.1101 

It 

371.44 

HT40 

-24.14 

4.441 ( It 

434. 43 

N71 4 

-14.71 

3.7451 

It 

101.43 

NTH 

12.01 

2.314 ( 

It 

344.11 

NT) 4 

-74.17 

7.4141 11 

424.11 

HT1I 

-14. 24 

4.417 ( 

1) 

343.70 

NTSl 

14.33 

2.244 1 

11 

547.00 

NT 14 

-21.72 

4. 111! It 

420.43 

HT17 

-15.74 

4 . 401 ( 

1) 

340.44 

NTSt 

14.44 

2.743 { 

It 

343.02 

NTI 7 

-23.77 

3.431 ( : 

454.4* 

NT i 4 

-13.79 

4.7054 

It 

543.14 

NT*: 

14.75 

2.111 < 

1) 

341. C7 

NT) 4 

-22.43 

3.10(1 .1 

153.17 

MTl 3 

-14.77 

4 . 341 1 

1) 

344.77 
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Gauge 

Loc . 

Value 

T Iurf 

Gauge 

Loc. 

Va 1 ue 

T Surf 

Gauge 

Loc . 

Value 

T Surf 

Labe 1 

l«tgt 

(ITU/f l 2 

Sec) 

(DegR) 

Laoe 1 

(deg i 

(»TU/Ft2- 

Sec) 

IDegftl 

Laaal 

(deg) 

(»TU/rt2- 

Sec) 

(Degk) 

NTSl 

-34.31 

1.441 1 

l) 

344.44 

N735 

-27.34 

1.104( 

2) 

444.43 

NT14 

-14.40 

2.3131 

1) 

317.47 

NT33 

-47,44 

1. 474 ( 

1 ) 

371.1) 

NT 34 

-21.4) 

1.17*1 

2) 

431.74 

NTI) 


2.0171 

1) 

372.44 

NTSl 

-42,40 

1.4001 

1) 

371.3) 

NT)) 

-21.43 

1.227 l 

2) 

4*3.24 

HT12 

-13.43 

1.4431 

It 

372.04 

NTS) 

-14.34 

3.2041 

1) 

547.43 

NT 37 

-21.3) 

1.74*1 

2) 

•44.00 

NTU 

-11.03 

1.7731 

It 

347,40 

NT32 

-14.44 

4. 144 ( 

It 

342.72 

H? 31 

-21.04 

1 . 41 • ( 

2) 

447.42 

NT 10 

-12.3) 

2.2401 

It 

314.11 

NTSl 

-24,44 

7. 31 1 ( 

1) 

401.17 

NT 30 

-20.41 

1 . 177 ( 

at 

704.14 

NT4 


3.111 ( 

1) 

374,14 

NTS0 

•21.21 

7.141 ( 

It 

403.37 

NT 2 4 

-20.31 

2.203 | 

2) 

701.40 

NT# 


3.4)1 1 

1) 

340.14 

NT 4 4 

-21.71 

s.otot 

It 

404.42 

NT24 

-20.24 

2.421 t 

2) 

727.47 

NT 7 


4.4241 

1) 

347.47 

NT44 

-24.13 

4. 224 ( 

It 

404 . 21 

NT 7? 

-14. 44 

1.7141 

2) 

711.20 

NT* 

-3.32 

4.4431 

1) 

374.22 

HT47 

•11.10 

4.1401 

It 

412.47 

NT74 

-14.44 

4.2401 

2) 

771.0) 

NTS 


4.147 ( 

It 

377.34 

NT 4 4 

-27.43 

1.74* ( 

1) 

114.47 

NT23 

-14.24 

4 .330 { 

2) 

710.71 

NT4 

1.03 

4.021 ( 

11 

372.31 

MT41 

-17.00 

4. 023 ( 

It 

411.31 

NT74 

-11.43 

3.144 ( 

2) 

773,07 

NT) 

4.33 

3. 447( 

11 

344.74 

NT44 

-21.34 

0.444 1 

It 

413. M 

NT7) 

-11.30 

3 . 247 { 

at 

712.1) 

NT2 

7.44 

Null 


Null 

NTI) 

-24.0) 

0.04) ( 

1) 

117,03 

NT72 

-11.03 

2.2031 

21 

7)2.04 

NT42 

7.44 

Null 


Null 

NTI 7 

-23.31 

4.2 40 1 

It 

472.43 

MT2 1 

-17.40 

1,407 ( 

at 

713.04 

NTI 

4.13 

3.1241 

1) 

343.10 

NTI 1 

-23.04 

4 . 4 1 4 ( 

It 

125.27 

MT20 

-17.11 

1.0)7( 

21 

442.04 

NTSl 

12.04 

3.4241 

It 

344.44 

MT40 

-24.44 

1.020 { 

2) 

124.31 

NTH 

-14.71 

4.1041 

It 

474.73 

NTS 7 

12.04 

3.400 ( 

11 

343.37 

NTI 1 

-24.17 

1.042 ( 

2) 

1)3.07 

NTI t 

•14.24 

3.2441 

It 

424.24 

NT34 

14.1) 

1.22) 1 

1) 

344.22 

NTH 

-21.72 

1.141 I 

2) 

140.12 

HT1 7 

-13.74 

4.121 ( 

It 

407.71 

NTS 4 

11.41 

2.4241 

1) 

354.44 

NT17 

-21.27 

1.220 1 

2) 

430.47 

NTI 4 

-13.24 

3.243 1 

It 

342.31 

NT40 

14.70 

2.47) | 

1) 

334.43 

NT14 

-22.1) 

1.132 ( 

It 

144.40 

NTI 3 

-14.77 

2.3441 

It 

371.13 









Sun 

34 Seduced 

Data Tabulation 










Oawga 

Uc. 

value 

T Buff 

Gauge 

Uc. 

Val ua 

T Iurf 

Gauge 

Uc. 

Value 

T turf 

Label 

(•eg) 

(ITV/ft J- 

lea) 

(OsgSt 

Label 

Idagt (NTU/ttl- 

S«C) 

(0*gsi 

Label 

(•eg! 

(BTU/Ft, 2* 

tec) 

(Oegst 

NT44 


1.0021 

It 

441.11 

NT13 

•25.13 

Null 


Null 

NT14 

-14.40 

1.7441 

It 

332.14 

NTII 

-47 ! 1 4 

2.1201 

It 

434.30 

NT) 4 

•21 . 41 

1.72)1 

It 

333.14 

NTII 

-11.47 

1.4441 

11 

332.74 

NTS 4 

-42.40 

3.3471 

1) 

437.4$ 

NT)) 


1.4771 

11 

334.74 

NTI 2 

-11.4) 

1.7231 

It 

331.32 

NTSl 

-14.14 

1.2)01 

It 

444.30 

NT! 2 

-21.1) 

1.474 ( 

It 

332.34 

NTH 

-11.04 

1.40)1 

It 

330.1) 

NTS] 

•14.44 

4.1)71 

)t 

474.43 

NTH 

-21.04 

1.4441 

It 

332.77 

NTIO 

-12.3) 

1.3441 

1! 

341. IJ 

NTSl 

-24.44 

2.411 1 

It 

344.41 

NT30 

-20.41 

1.437 1 

11 

312.41 

NT4 

-12.14 

1.7411 

It 

331.44 

NTIO 

•21.24 

4.0)4 1 

It 

404.41 

NT2I 

-20.31 

1.1231 

11 

331.03 

NT4 

-11.44 

Null 


Null 

NT44 

-24.74 

3.3)3 1 

It 

424.22 

NT24 

•20.24 

1 .424 1 

11 

333.20 

NT7 

-7.1# 

1.3201 

It 

341.44 

NTII 

-24.13 

7.4141 

It 

443.11 

NT27 

-14.14 

1.423 1 

1) 

331.4) 

NTS 

-3.32 

1.3711 

It 

341.17 

NTII 

-27.40 

l.llli 

It 

444.21 

NT24 

-14.14 

1.4301 

1) 

331.14 

NTS 

-).S0 

1.3421 

It 

347.4) 

NTI 4 

-27.43 

1.74)1 

21 

440.41 

HT23 

-14.14 

1 .744 1 

11 

331.41 

NT4 

1.03 

1.4741 

It 

344.1) 

NTI 3 

-27.00 

2.33) 1 

3) 

444.44 

NTII 

-14.43 

Nul 1 


Null 

NT) 

1.33 

1.1341 

1) 

343.31 

NT 4 4 

-24.34 

2.1)31 

at 

473.44 

HT2) 

•14.30 

1.4341 

11 

333.04 

NT2 

7.44 

1.1411 

It 

344.42 

NTII 

-21.01 

2.0341 

2) 

111.03 

NT22 

-14.03 

1.4441 

1) 

134.00 

NT42 

7.44 

Null 


Null 

NTI 2 

-23.34 

1.3)71 

It 

4)3.12 

NT21 

-17.40 

1.4711 

11 

334.40 

NTI 

3.43 

1.24)1 

11 

344.71 

NT41 

-23.04 

4.4411 

1) 

311.1) 

NTIO 

-17.14 

1.4)21 

1) 

334.44 

NTII 

12.04 

1.2401 

It 

344.14 

NTIO 

-24.41 

4.1441 

11 

332.01 

NTI 4 

-14.71 

1.4441 

It 

334.32 

NTS 7 

12.04 

1.1411 

1) 

344.41 

NTII 

-24,17 

4.1411 

It 

374.1) 

NTI • 

-11.21 

1.417| 

It 

331.44 

NTS 1 

14.1) 

«.•*•( 

01 

342.44 

NTII 

-21.72 

1.14)1 

1) 

317.23 

MTl 7 

-13.74 

1.4441 

11 

331.44 

NTS* 

14.44 

4.4)4 1 

01 

342.4) 

NTH 

-21.27 

2.4301 

1) 

312.04 

NT) 4 

-13.24 

1.114 1 

11 

432.43 

NTIO 

14.70 

4.7421 

0| 

341.11 

NTII 

-22.4) 

2.24) 1 

It 

334.24 

NTH 

-14.77 

1.7331 

11 

331.44 
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A-66 


Gauge 

Lee . 

Ube) 

taegt 

NTS4 

-S4.1I 

NT SS 

•47.11 

NTS4 

-47.10 

NTS) 

-)l.)4 

NTS7 

-) 4 . 44 

NT SI 

-71.44 

NTSC 

-71.74 

HT4I 

-71.14 

NT 41 

-71. IS 

NT4 7 

-71.40 

HT44 

-71. IS 

HT4S 

-71.00 

HT4 4 

-74. St 

NT 4) 

-74.0) 

NT47 

-7S.S1 

NT 4 ) 

-7S.04 

NT40 

•74.44 

NT)1 

-74.11 

NT) 1 

-77.77 

NT) 7 

-17.77 

NT14 

-77.1) 


Gauge Loc. 

(oegi 

nts* -S4.n 

NT55 -41.11 

NTS* -43.10 

NTS) -31.34 

NTS) -14.11 

NTJJ -79.49 

HT5D -39. 2( 

nt4» - 21.79 

NT4» -I*. IS 

NT*1 -J1.10 

NT4* -77,45 

Ht*5 -77.00 

MT44 -74. SI 

HT4) -74,0) 

NT47 -7S.S1 

NT41 -IS. 04 

HT40 -74.41 

NT3# -74.11 

NTJI -7). 77 

NTH -7). 77 

NT) 4 -7J.I) 


Valu 


T luff 

Gauge 

Loc . 


value 

T 1 

ur t 

4RTU/M7 

•left 

(DegR) 

La cm 1 

(oegi 

iiTv/rw 

“lac i 

IDeoR) 

1.704 ( 

II 

141.11 

NT ) S 

-77. >1 


l**l 

71 

412 

.47 

7. 01 1 ( 

11 

111.14 

NT X 

-71 . 4) 


147 1 

71 

441 

.14 

7.71SI 

11 

SS4.17 

NTJJ 

-71.4) 


401 ( 

7) 

44) 

.01 

7.1H | 

ll 

»41 .71 

H7)7 

-71 . )) 


0)4 1 

2) 

441 

.10 

1.414 1 

ll 

144.14 

HT ) 1 

-71.04 


11S< 

2) 

4S1 

.IS 

4.4IK 

11 

S 74 . 00 

NTK 

-70. «: 


40* ( 

2) 

440 

.41 

4.4)1( 

7) 

117.11 

NT71 

-70. SI 


0(4 { 

7) 

414 

.14 

S. 101 1 

ll 

171.14 

NT 74 

-70.7* 


7SS( 

11 

403 

.11 

1.14) | 

1) 

111.40 

NT 7 7 

-14.1* 


#17 ( 

1) 

114 

44 

1.144 1 

1) 

S40.4S 

NT74 

-1 * . 4 * 


Wl 

31 

114 

74 

S.4S1 | 

1) 

40C.11 

NT 7 S 

-1*.)* 


SIS 1 

1) 

171 

IS 

1.4401 

7) 

410.44 

NT 7 4 

•li. *s 


1(11 

1) 

512 

12 

S.4S7 1 

1) 

41S.17 

HT7) 

•11. SO 


110 | 

1) 

ISS 

.04 

S . 1 )4 ( 

ll 

114.01 

HT77 

-11. OS 


(4)1 

1) 

141 

#1 

S.S0C { 

1 1 

477.17 

NT7 1 

-17.40 


110 ( 

1) 

14 7 

,11 

S.4S7 ( 

1) 

4)7,1) 

NT7C 

-17.1* 


170 ( 

11 

5(5 

#0 

4.7141 

ll 

4)0.4) 

NT1 4 

-14.11 


043 ( 

1) 

141 

01 

1 . 7SS 1 

)) 

4)4.41 

NTH 

-14.74 


100 1 

1) 

S4S 

I) 

7 .14; i 

7) 

*4). w 

NTH 

-IS. 74 


273 | 

1) 

S4 7 

ss 

1 . SSI { 

7) 

4S7.1S 

MT1I 

-13.7* 


>711 

1} 

147 

94 

1.4521 

7 1 

4SS.74 

NT 1 S 

-14.11 


70# | 

1) 

141 

11 


Run ) 4 Reduced Data Tabulation 


Value 

T lurf 

Gauge 

Loc. 

Vai ue 

T lurf 

I ITU/Ft 2-4ac) 

(DegRi 

Label 

(deg l 

(i?U/ft 2-ieci 

IDagli 

1.1071 1) 

54 7 . 77 

NT) S 

-22. )l 

1.1I7< 1| 

114.07 

1 • 7(7 1 11 

SSI. 41 

NT) ( 

-71 .#) 

l.ioi ( ii 

401.23 

1.10) ( )) 

SS7.40 

NT) J 

-11. 4) 

1.1171 1) 

401.04 

7.75*1 )| 

SSI. 41 

NT) 2 

-11.33 

S.4tl( 1) 

401.01 

7. SHI 1) 

SI). 41 

NT) 1 

-21.04 

4.0411 1| 

411.91 

>•17) ( ll 

141.49 

NT)0 

•20.11 

4 . 477 ( ll 

431.01 

>.(771 1) 

S71.01 

NT2 1 

-20. SI 

4. 4 4* { 1| 

4)0.04 

3. 10CI 1) 

17). *1 

NT2I 

-70.2* 

1 .73* ( 1| 

440.13 

3.4*2 I 7) 

174.41 

NT7 1 

-1 * . *9 

I.31SI ll 

434.11 

>.«4)| 1) 

SI*. *3 

NT74 

-11.44 

1.014 ( 1| 

441.41 

>. #77 1 1) 

S71.IC 

M773 

-11. )# 

1.097) 2| 

Hl.ll 

( • 3 SS ( 1| 

110.17 

NT J 4 

-14.13 

1 . >44 ( 7) 

441.71 

4.71S I 1| 

111. 77 

N72 3 

-14.S0 

1.171 ( 7} 

414.11 

4.310( 1| 

112. 03 

NT27 

-11.01 

7 . 744 ( 7 1 

414.17 

4.41# | 1) 

SIS. 10 

NT71 

-17.40 

7.4)31 7) 

444.70 

4 • 47# | )) 

111.11 

NT20 

-11.14 

3.704 ( 71 

411.71 

( . SS) | 1) 

117.15 

NTH 

-14.71 

1.5141 71 

474.21 

4. lilt 1) 

111.17 

NTH 

-14.74 

1.0731 2) 

111. 11 

S.0S1 ( ll 

117.00 

NTH 

-IS. 74 

1.4071 1) 

110.40 

S.71CI 1) 

SI4.S) 

NTl 4 

-IS. 71 

4.100{ 1) 

144. 11 

S.)*» i )) 

114. SS 

NT 1 S 

-14.17 

7 . 401 I 1| 

114.07 


Rur )1 Reduced Da; a Tabulation 


Gauge 
Label 
NT 1 * 
NT 1) 
NT17 
Kill 
NT 10 
HT 1 
NT I 
NT7 
NT 4 
NTS 
NT4 
NT) 

mt; 

NT! 7 
NT! 
NT41 
NTS 7 
NT SI 
NTS I 
MT40 


Loc . 

Value 

T lurr 

(•eg) 

IRTU/ri 2-!ec| 

(Oegii 

-14.40 

1.421 ( )) 

149.11 

-17.17 

7.1141 ]) 

IS). 45 

-17.4) 

7.1171 1) 

151 .34 

-13. OS 

J.7ISI l! 

111.14 

-13.S) 

7.1*71 1) 

ssc .11 

-12.lt 

7.4)21 )| 

557.37 

-11.44 

Null 

Null 

-1.34 

2.2)41 )> 

152.04 

-1.13 

2.01H 1) 

110.45 

-3.10 

7. till 1) 

141.23 

1.01 

1.4421 1) 

147.11 

4.11 

1.40K 1) 

147.17 

1.44 

Null 

Nu: j 

1.44 

Null 

Null 

i.ts 

1.4441 1| 

145.41 

17.09 

1.401 ( 1) 

144.14 

17.01 

3.44*1 1) 

147.74 

14.33 

7. 7141 11 

147.74 

14.14 

1.1701 )) 

542.12 

19.10 

1 • >47 ( 1) 

141.79 


Gauge 

Loc . 

Value 

T Surf 

Label 

(flag) 

(ITU/rt 7-4ec) 

(DegRi 

NTl 4 

-14.40 

1 * 4)4 ( 11 

150.12 

NT!) 

-13.47 

1 • 44 2 ( 1) 

141.19 

NT) 2 

-13.43 

1 * 340 ( 1| 

144.31 

NT) 1 

-13.01 

1 .041 ( 1) 

145.11 

NTl 0 

-12.17 

1.713 ( 0) 

144.47 

NTl 

-12.14 

•.1121 0) 

144.35 

NTl 

-11.44 

Null 

Null 

NT7 

-1.3* 

7.111 1 1) 

SIC. 95 

NT* 

-1.12 

> . 04C ( 1) 

547.04 

NTl 

-3.10 

7. 40l< 1) 

114.40 

NT4 

1 .05 

1.1)41 11 

lll.l* 

NT) 

4.55 

1.101| lj 

151.71 

NT7 

1.44 

1 • 412 ( 11 

141. 77 

NT* 7 

1.44 

Null 

Nul 1 

NTl 

1.15 

1.4011 1» 

144.54 

NT4) 

12.01 

1.4191 ll 

541.11 

NTS 7 

12.01 

1.451 ( )| 

141.44 

NTH 

14.33 

1 >4 47 ( 1| 

147.7) 

NTS! 

34.14 

1 • 403 ( 1| 

141.25 

MT40 

11. 1C 

1.2401 1) 

545.11 


Gauge 

Loc . 

Velu 

e 

Ube) 

(Oegl 

(RTU/rt? 

-Seel 

NTS! 

-54.11 

4. 3M| 

01 

NTS 5 

-41.11 

7 . 33 7 ( 

0) 

NTS 4 

•42.40 

1.313 l 

Of 

NTS) 

-31.34 

1.311 1 

0) 

NT 5 2 

-34.41 

•.BI1( 

01 

NTS) 

-21.11 

l.l)1( 

01 

NT10 

-21.24 

1. 7*7 | 

01 

HT4# 

-21.1# 

•.nu 

0) 

NT 41 

-21.35 

1 . 00*1 

71 

NT41 

-27.10 

1.0)1 1 

11 

NT 4 4 

-21.45 

1.0)41 

ii 

NT4 1 

-27.00 

1.0451 

1) 

NT44 

-24.14 

1.0071 

11 

NT4) 

-24.0) 

1.111 ( 

01 

NT42 

-21.11 

1.057 | 

ll 

NT41 

-21.01 

1 .01) { 

7) 

NT40 

-24.41 

1 .07)1 

7) 

NT) 1 

-74.17 

Null 


NTIi 

-73.77 

1.04l( 

ll 

NTH 

• J) . 21 

1.0751 

31 

NT)* 

-22.13 

1.05) | 

ll 


Run 


T lurf 

Gauge 

Loc . 

(Deg* i 

Label 

(deg) 

534. *J 

NT)5 

-72.31 

131.00 

HT 34 

-21.13 

1)1.11 

NT)) 

-21 . 1) 

1)1.30 

NT 33 

-21.3) 

1)1. *1 

N731 

-21.04 

1)1.14 

NT 30 

-3C.I1 

141.04 

NT?# 

-20. 5] 

141.17 

NT 21 

-70.31 

141.74 

HT27 

•11. 1# 

1(1.17 

NT3I 

-11.41 

141.4) 

NT25 

-11.31 

147.03 

N774 

•11.11 

141.41 

HT?) 

-11.10 

141.10 

NT 22 

-24.01 

142.1) 

NT2 1 

-17.40 

147. 11 

N720 

-11.1* 

141.12 

NTH 

-14.11 

Null 

HT 1 1 

-14.21 

142.10 

NTl 7 

-15.74 

142.4) 

NTl 4 

-11.2# 

142.1) 

NTl 1 

-14.71 


7i Reduced Oata Tabulation 


Value 

T Surf 

Gauge 

<RTU/rt2-tec| 

(Deg* l 

Ube) 

1.0*71 1| 

143.01 

NT 14 

l.oilt 1 ) 

143.01 

NTl) 

1.07)1 1) 

143.04 

NTl? 

1.0111 1) 

S47.ll 

Mill 

Mill 1) 

143.44 

NT) 0 

1.111 ( 1| 

143.14 

NT* 

1.0051 ll 

142.24 

KTI 

1.0451 1| 

143.07 

NTl 

1 .015 { 1) 

143.44 

NT* 

Null 

Null 

NT) 

1 . 1 24 ( 1> 

14). ll 

NT4 

1.1*01 1) 

144.41 

NT) 

1.1)11 1) 

144.34 

NT? 

1.2171 1) 

144.43 

NT47 

1.1U( 1| 

141.47 

NT) 

i .200 f 1) 

141.11 

HT41 

1.1411 ll 

143.41 

NTH 

1.14*1 1> 

143.14 

NTH 

1.1711 1| 

144.34 

NTH 

1.2771 2| 

141.11 

NTI0 

Mill 11 

143.14 



Loc . 

Value 

T lurf 

(deg 1 

INTU/rt 2-Seci 

lOegR) 

-14.40 

1.17*1 1} 

1(3.44 

-13.17 

1.211 ( 1) 

145.44 

-13.4) 

1.74K 1| 

144.11 

-13.01 

1.1171 11 

144.4) 

-17.1) 

1.1271 J) 

144.31 

-32.14 

1.2411 1) 

141.12 

-11.41 

Null 

Null 

-1.34 

1.1411 1) 

141.14 

-1.12 

1.47K 11 

144.4? 

-3.10 

1.4111 21 

141.00 

) .01 

1.2*4 ( 11 

142.41 

4.11 

4.4191 Ol 

134.32 

7.44 

1 • IIS I 0] 

131.40 

1.44 

Nu) 1 

Null 

4.41 

1.92)1 0) 

134.41 

12.01 

4.7121 Ol 

137.14 

17.01 

1.20) ( 1) 

140.04 

14.3) 

1.14) 1 1) 

139.9) 

14.44 

1.404 ( 0) 

139.43 

14.70 

4.4031 0) 

1)4.17 


Gauf* 

Lee. 

Value 

Label 

Idegi 

(■TUm2-9ec> 

NT14 

-14.39 

1.0921 0» 

NT)) 

-47.91 

t > 441 ( 0) 

NTH 

-47.40 

• . 1 SI ( 0) 

NTl) 

-34.34 

1.0091 1| 

NT12 

-34.19 

l.OHl 1) 

NTl) 

•39.19 

1.07*| 1| 

NT10 

-21.24 

1.11*1 1) 

NT49 

-21.71 

1.1151 U 

NT44 

-74. 35 

1.11)1 11 

NT 4 7 

-71.10 

1.2101 11 

NT44 

-21.45 

1.2521 11 

NT41 

-21.00 

1.241 ( i> 

NT44 

-71.54 

2.3)31 1) 

NT4) 

•74.0) 

2. 3111 )> 

NT* 7 

-21.11 

1.1)71 ll 

NT41 

-21.04 

).170( 1| 

NT40 

-21.49 

1.145 1 ll 

NT) 9 

-24.17 

1.4HI 1) 

NTja 

-23.13 

1.44*1 11 

NT) 7 

-33.27 

1 • 4 1 7 1 11 

NT) 4 

-23.13 

1.1251 n 


Run 


T lurf 

Gauge 

Lee. 

IDagli 

Label 

(bag) 

117. J5 

NT31 

-22.31 

140.31 

NT34 

-21.9) 

140.17 

NT)) 

-2) .43 

142.71 

NT37 

-71.33 

143.21 

NTJ) 

-21.04 

10.27 

NTIO 

•30.41 

141.44 

NT 71 

-10.11 

147.77 

NT2I 

-20.29 

144.10 

NT? 7 

-19,99 

147.11 

NT? 4 

-11.4# 

1*7.09 

NT 31 

-11.31 

147.02 

NT 2 4 

-11.95 

147.4* 

NT71 

•11.10 

14 7.74 

NT 2 2 

-11.05 

141.43 

NT21 

-17.40 

144.47 

NT20 

-11.1* 

149.44 

NT19 

-14.11 

1)0.2) 

NTl* 

•14.21 

150.44 

NTl 7 

-IS. 74 

151.17 

NTl 4 

-11.7* 

1)0.10 

NTl) 

-14.77 


)l Reduced Data Tabulation 


Value 

T 4urf 

Gauge 

( 9TU/rt 7-Sec) 

(Deg 9 ) 

Label 

1.4)41 1) 

1)1.14 

NT 14 

1.4IH 1) 

1)2.11 

NTl) 

1.4141 1) 

112.2) 

NTl 2 

1.4241 11 

1)0.42 

nth 

1.1*01 1) 

111.41 

NTIO 

1.943 1 11 

1)2.34 

NT* 

l.*47{ 1) 

1)0.14 

NT4 

Null 

Null 

NT 7 

1.4941 1) 

1)2.31 

NTl 

1.4*21 11 

1)3.24 

NT) 

2.00*1 11 

1)4.41 

NT4 

1.0711 1} 

1)4.10 

NT) 

2.224 1 1| 

140.7) 

NT2 

3 • 397 ( 1) 

141.0) 

NT 4 7 

3.404( 1) 

144.94 

NTl 

2.7901 1) 

*44.11 

NT 4) 

2.90)1 ll 

*44.14 

nth 

2.9171 1) 

*41.11 

NT 14 

).410( 11 

*42.34 

NTH 

4.7*21 11 

143.41 

NT40 

1 • 444 ( 1) 

149.44 



Lee. 

Value 

T turf 

4*e«) 

(»TU/rt7-fecl 

IDegRi 

-34.40 

1.10)1 1) 

414.09 

-13.47 

9.1)91 1) 

*92.10 

-13.4) 

4.1471 1| 

1*1. 11 

-13.0) 

1.9191 1| 

111.41 

-12.1) 

*.314( 1} 

949.11 

-12.14 

*.4341 11 

144.10 

•11.44 

Null 

Null 

-1.34 

*.•**( 0) 

141.49 

-1.12 

9.1*4( 0| 

141.41 

-3.10 

l.»3J( 11 

144.17 

1.0) 

1.3141 11 

142.9) 

4.11 

Null 

Null 

1.44 

1.4ii( 0] 

141.4* 

1.44 

Null 

Null 

9.4) 

9.994 | 0) 

141.1) 

12.09 

1.0311 1) 

141.34 

12.09 

9.499( 0| 

140.49 

14.3) 

9.3411 Ol 

3)9.74 

19.44 

9.4111 0) 

141.10 

11.10 

4.4411 01 

114.4) 


A-67 



Gauge 

UMl 

toe . 

Valua 

T luff 

Gauge 

toe . 

(deg) 

IITU/Ti J*«ac> 

(Degdt 

La cm: 

(dag) 

mi 

-14.23 

3.22)1 11 

SS2.49 

H7 34 

•12.23 

NT 45 

-47.74 

4.1104 It 

SI*. IS 

NT 3 4 

-31.7* 

HTSt 

-S2.44 

* . 04 2 t 1) 

SI2.31 

NT 3) 

•31.41 

MT 43 

-49.11 

1.1434 It 

5*7.70 

NT 32 

-11.11 

mT 42 

-44.44 

S. 4*2 < 1) 

4*9.72 

NT 31 

-30.19 

MT SI 

-39.44 

1.2)11 2) 

*43.4* 

NT 30 

•30. «* 

KT 40 

-39.0* 

l.lllt 31 

1*1.30 

NT 29 

•30. 3* 

MT4* 

•31.14 

1.9*31 3 t 

*1*. 74 

HT 21 

-30.14 

MT4I 

-31.20 

3.0141 3| 

III. SI 

NT 2 7 

-29.94 

HT4 7 

-17.74 

3.4331 3) 

703.02 

NT2* 

•29.44 

HT4I 

-37.30 

Null 

Hut 1 

NT24 

-24.24 

HT4 4 

•31.14 

2 . 944 { 2i 

719.24 

MT2 4 

-21 .1C 

NT44 

-31.41 

2.74*1 2t 

709.12 

NT23 

-21.34 

NT4 ) 

-34,11 

2.4*41 2> 

701.47 

HT22 

-27.90 

HT4 3 

•34.44 

2.3041 2) 

193.39 

NT2 1 

-27.44 

NT 4 1 

-34.9) 

2.0)31 2) 

179. SI 

NT20 

-27.01 

MT40 

-14. S4 

l.Mfl 2) 

117.34 

MT1* 

-3*. 4* 

NTS* 

•34.02 

1.70)1 3t 

*49.10 

HT 11 

- 2 *.n 

NT 31 

-33. S7 

1.441 ( 2) 

*42.47 

HT1 7 

-34.59 

MTS7 

• 33.12 

1.171 1 31 

*34.14 

HT1 * 

-34.14 

NTS* 

•32.11 

1.2C31 31 

*23.44 

NT14 

-24.42 


dun 43 dad-cad 0*1* TabJlaUon 


Valua 

T Surf 

Gouga 

Loc . 

Valua 

l»TU/ft2- 

Sacl 

IDegdt 

UCm 1 

leagt 

iirum?-i«ct 

1.14H 

2t 

*22.9? 

NT 14 

-24.25 

3.1301 It 

9. *10( 

It 

109.37 

NT1S 

-33.7? 

3.1)31 11 

4.1*1 ( 

1 ) 

I0I.SI 

NT 1 2 

•23.31 

3.4111 It 

7.7141 

It 

5*4.12 

HT1 1 

•23. #0 

3.3151 1) 

7.49)1 

11 

5*4.31 

NT 1 0 

-22.31 

3.97*1 lj 

7.17*{ 

It 

S«2 .1) 

HT 4 

-32.01 

3.31*1 11 

1.092 I 

It 

MS. 77 

NT* 

-31.49 

Hull 

4.7211 

1) 

M3. 54 

NTT 

-17.2) 

Null 

s.aisi 

It 

M4.12 

NT* 

-15.37 

3. *551 1) 

4.317 ( 

It 

510.37 

NTS 

-13.39 

3.1)7( 11 

S.144 ( 

11 

S7*.|0 

NT4 

-1.10 

1.70*1 1) 

Null 


Null 

HT3 

-5.30 

2.7411 11 

4.2 94 1 

1) 

575.15 

NT 2 

-2.39 

2.11*1 It 

4.2391 

1) 

575.1) 

NT *2 

-2.39 

Null 

4.1141 

It 

573.17 

MT1 

.00 

2. 1J1( 11 

4.0141 

1) 

S73.2) 

NTH 

3.34 

3.34) ( 1) 

Null 


Hull 

NTS 7 

2.34 

1.4941 It 

3.91* l 

It 

sit.); 

NTS# 

4.49 

3.0*31 11 

4.072 l 

It 

SI*. 40 

NTS 4 

7.01 

3.0*31 It 

4.1)4 1 

1) 

5*9.24 

NT*0 

9.14 

1.171 | It 

3.9)71 

11 

5*7.05 





Gauge 

toe . 

Vat ua 

T lurf 

Gauge 

toe. 

La bat 

Idagi 

(ITU/f l 3* 

Sad 

(Deg* ) 

Label 

(deg: 

NTS * 

-14.3) 

3.0021 

It 

544.04 

NT35 

•33.23 

NT95 

-57.74 

1.23*1 

It 

5*0. *9 

HT3 4 

-31.11 

NTS 4 

-52.45 

7.00) 1 

It 

513.73 

NT) 1 

•31.41 

NTS) 

-41.1* 

7.5*1 1 

1) 

597. *• 

NT) 2 

-31.19 

NTS? 

-44.54 

I. **• I 

It 

*11.34 

NT) 1 

-30.99 

NTS 1 

-39.54 

1 .**1 1 

2t 

**• .07 

NT 30 

-3C.«ft 

NT50 

•3*. 01 

2.1751 

2) 

1*7.71 

NT 2 1 

-30.31 

NT4# 

-31.14 

2.5*51 

2) 

*71.44 

HT2 • 

-30.14 

NT4I 

•31.30 

2.15)1 

?t 

*11.14 

HT21 

-29.94 

NT47 

-37.14 

3.201 1 

2) 

*90.39 

HT2* 

-29.54 

NT4 1 

-37.30 

3.4*0 I 

2) 

195.91 

HT24 

-29.24 

NT 4 4 

-31.15 

3.3)11 

2) 

*75.5* 

HT24 

-21.90 

NT44 

-31.41 

3.1)3 { 

2 > 

1*3.51 

NT2) 

-21.39 

NT4 3 

-35.11 

2.954 t 

2j 

*51.59 

NT 2 2 

-27.90 

NT47 

-34.44 

2.1091 

21 

*40.25 

NT2 1 

-27.44 

NT4 1 

-14 .*1 

2.4221 

21 

*3*. 1* 

NT 20 

-21.01 

HT4 0 

-34.54 

3.0*2 1 

2> 

*24.10 

NT1 9 

•29.59 

NT)* 

•34.02 

1.1431 

2t 

*17.11 

NT14 

•21.11 

HT 3 1 

-33.57 

1.130 ( 

2) 

*01.75 

NT1 7 

-34.59 

NT 3 7 

-33.13 

1.4«*| 

2t 

*C1 . 59 

HT 1 * 

-24.14 

hT 3 * 

• 32. M 

1.251 t 

2) 

593.43 

nt: 5 

•34 .*2 





dun 

44 deduced 

Data Tabu 

1 at tor. 

Gauge 

LOC . 

Va lu< 


T Surf 

Gauge 

LOC . 

Label 

tdegi 

(*TU/rt2- 

fact 

iDagl) 

Lao*. 

iaag) 

NTS* 

-14.23 

2.4*2 1 

it 

SSI. II 

NT 34 

•32.23 

HT95 

-57.14 

I. Mil 

It 

511.47 

NT) 4 

-31.79 

NTS4 

-52.49 

4. Hit 

it 

999.19 

NT33 

-31.49 

NTS) 

-49.11 

4.01*4 

it 

*01 .91 

NT 3 2 

•31.19 

NT 9 2 

-44.94 

1.9121 

It 

*09.13 

HT31 

-30.99 

HTS1 

-3*. 54 

7.1131 

1 ) 

*24. *5 

HT 30 

-30.1* 

H?S0 

-39.09 

ft. 701 1 

It 

*34.2) 

HT39 

-30.3* 

NT 4 9 

-39.94 

7.3)51 

It 

4)0.21 

NT 21 

-30.14 

NT 4 9 

•39.20 

7.7*0( 

11 

*32.1* 

HT27 

-29.14 

NT41 

-37.75 

1.191 1 

it 

•3*. *4 

NT2* 

-29.54 

NT 4* 

-)7,)0 

1 .0191 

2) 

*41.33 

HT25 

-29.34 

HT49 

•31.15 

Null 


Null 

NT24 

-29.10 

NT 4 4 

•39.41 

1.2711 

21 

*42.9* 

NT2 3 

•29.35 

NT4 3 

•35.99 

1.3951 

2t 

*4*. 39 

NT22 

*21.90 

NT4 2 

-39.44 

1.93*1 

?! 

*51.14 

NT) 1 

-27.45 

NT41 

-34.91 

1.4)91 

?) 

*52.40 

NT 20 

-27.01 

HT40 

-34.14 

1.2*01 

?> 

*51.9) 

NT1 9 

-24. S* 

NT19 

-34.02 

1.0*1 | 

2) 

147.44 

HT19 

-Jt.ll 

NT3I 

-33.97 

• .•9)1 

11 

143.24 

HT11 

-25.59 

NT) 7 

-33.13 

7.0*5 I 

11 

*43.92 

HTl * 

-25.14 

NT)* 

•32.49 

1.4 90 I 

H 

*52.30 

HT1 5 

-24. *2 


dun 41 deduced Dale Tabulation 


Gauge 

lac. 

Valua 

T lurf 

Gauge 

Loc. 

UMl 

(Mg) 

t|TU/ri2- 

Met 

(Dag l> 

UMl 

<M«> 

NTS* 

-44.3) 

Nul 1 


Hull 

NT) 9 

-13.3) 

NT95 

-51.14 

7.0)4 I 

01 

545.53 

NT 3 4 

-31.11 

NTS* 

•S3. 45 

1 .111 I 

0> 

94*. 11 

NT)) 

-31.49 

NTS) 

-49.19 

|.«0d( 

Ot 

541.4* 

NT 3 2 

-31.11 

NTS 2 

-44. 54 

1.417 ( 

0) 

541. 11 

HT31 

-30.91 

NTS 1 

-39.94 

1.17)( 

1) 

550.50 

NTSC 

-30. *1 

mo 

•31.0* 

1.1741 

1) 

550. *0 

NT2* 

-30.39 

NT4I 

-31. *4 

1.1ISI 

It 

S50 . *7 

MT2I 

-30.14 

NT4I 

-31.20 

1.1I7( 

11 

550.72 

NT|1 

•29.14 

NT4 7 

-37.15 

1.2151 

1) 

551.09 

NT29 

•29.54 

mt*i 

-37.10 

1.2*41 

11 

551.51 

NT25 

-2*. 24 

NT49 

-39.15 

Null 


Mull 

NT14 

-29.10 

NT44 

-39.41 

1.3491 

It 

551.31 

HTl 3 

•29.35 

NT4) 

-35.19 

1.2524 

It 

551.14 

NT) 2 

•11.90 

NT42 

-35.44 

1.2144 

It 

551.12 

MT21 

-37.45 

HT41 

-34. *1 

1.2774 

It 

551.11 

HT20 

-21.01 

NT40 

-34.54 

1.32*4 

1) 

552.1) 

HTl * 

-24.51 

NT) 9 

-34.02 

1.334 1 

11 

553.21 

HTl 9 

-24.11 

HT3I 

-33.57 

1.3421 

11 

552.34 

HT11 

-23.59 

HT37 

-33.12 

1.39)1 

It 

552.57 

HTl 9 

-25.14 

NT)* 

-32. *9 

1.3*54 

It 

553.90 

HTl 4 

-24.92 




dun 

49 deduced 

Data Tabulation 


Value 

T lurf 

Gauge 

Lee. 

valua 

(ITU/ft 2- 

tact 

4Degdi 

Label 

(dag) 

4 ITU/U J-Sact 

1.1214 

2) 

590.20 

NT1 4 

-24.25 

4 - 101 ( It 

1 .009 ( 

21 

517.9) 

HTl) 

-23.72 

3.9424 1) 

9.0*1 4 

It 

513.45 

HTl 3 

•23.21 

3.3991 1) 

7.944 ( 

It 

sn.o# 

MTU 

-22.90 

3.4)94 1) 

1.3141 

1) 

514.9? 

HT10 

-22.39 

3.01)4 It 

4.9994 

11 

574.13 

HTl 

-22.01 

3.3014 11 

5.9*0 | 

11 

519.11 

NT! 

-21.49 

Nu) 1 

5.575 | 

U 

919.53 

HTl 

-17.23 

2.4)44 1) 

5.737 4 

1) 

549.19 

NT* 

-15.37 

2. *954 It 

5.349 4 

It 

544.45 

MTS 

-13.34 

3.1054 1) 

5.1*14 

It 

544.4* 

HT4 

-1.90 

2.4101 11 

Mull 


Hu) 1 

HT) 

-5.30 

2.5154 1) 

4. *7*( 

It 

5*2. *9 

HT2 

-3.39 

2 . 24* ( It 

5.1104 

It 

5*9.21 

NT *2 

-3.39 

Null 

4.4104 

It 

5*1.02 

HTl 

.00 

3. 0154 1) 

4.240( 

1) 

S59.20 

HT«1 

2.24 

1.131 4 1) 

Null 


Hull 

HT57 

2.24 

l.*72l 1) 

3.9234 

It 

SSI. 54 

NTS* 

4.49 

1.9*24 1) 

3.911 4 

1) 

551.1? 

NTS* 

1.01 

1.93)4 1) 

3.1104 

1 ) 

554.49 

HTftO 

9.15 

1.9014 1) 

3.7294 

It 

554.45 





Valua 

T Surf 

Ca uge 

Loc. 

Va 1 ua 

(ITU/rw-sec) 

(Deg*) 

UMl 

loeg) 

4ITU/rt?-Sec) 

1 . 152 4 1 1 

*45.4) 

HTl 4 

•24.25 

7.7*94 It 

7.999 4 1) 

MS. SI 

NT1) 

-23.72 

4.1414 It 

9.2*14 11 

194.14 

HTl 2 

-23.2* 

1.1221 1) 

*.4704 It 

*94. *4 

NT 11 

-22. *0 

5.1*11 1) 

1.1414 2t 

130.11 

mt:o 

-22.31 

4.5*11 1] 

1.3I7| 2) 

7)7.50 

KT* 

-22.01 

* . *1* I 11 

1 . 4«* 4 21 

127.1) 

N7I 

-21.4* 

Null 

1.91)4 2) 

7)5. IS 

NT 7 

-17.23 

5.2541 1) 

Null 

Hull 

HTl 

-15.37 

4.19*1 11 

2.71U 2) 

7SS.I1 

NTS 

-13.35 

3.1114 It 

3.3914 2) 

794.37 

NT* 

-i.ao 

3.4474 It 

Null 

Hull 

NT) 

-5.30 

3.1094 It 

5.1*14 2) 

771.15 

HT? 

-2.3* 

Hull 

4. *9*4 21 

14*. 95 

HTI2 

-2.3* 

Null 

3.H9I 21 

130.42 

HTl 

.00 

2.9114 It 

2.7924 it 

114.44 

NTH 

2.24 

3.0*34 It 

Mull 

Mull 

HTS1 

2.24 

1.157 4 1) 

1.4114 2) 

*34.00 

HT5I 

1.41 

2.1104 1) 

1.20*4 21 

*21.2* 

NTS* 

7.01 

2.51*4 It 

1.0114 21 

*09.3* 

NTI0 

*.95 

3.3101 It 

a.*««i it 

St*. 10 





Valua 

T lurf 

Gauge 

Lee. 

Value 

(ITU/ni-Mct 

(Dag*! 

UMl 

IMgt 

(iru/na-Mct 

1.1*04 11 

552.97 

MT14 


1.4104 1) 

1.42)4 It 

553.35 

HTl) 

-33 . 72 

1.7314 11 

1.3914 11 

551.19 

HTl 2 

•23.2* 

1.51*1 It 

Hull 

Hull 

MTU 

-22.10 

1.1*14 1) 

1.3*14 1) 

553.23 

NT 10 

-22.21 

1.51*4 It 

l.*9*( 11 

553.14 

NT* 

-22.01 

1.1124 It 

1.33)4 It 

552.23 

MT* 

-21.49 

Hull 

1.3*14 1) 

552.11 

HTl 

-11.2) 

1.1204 1) 

1.9)14 1) 

553.5* 

NT* 

— 15 . 31 

l.Mli 11 

1.9251 1) 

553.5* 

NTS 

-13.35 

l.*«l( 11 

1.999 4 1) 

553.11 

MT4 

-1.10 

1.9*54 It 

Mul 1 

Hull 

NT) 

-5.30 

2.1051 It 

1.955 1 1) 

533.9) 

NT2 

-2.31 

2.2244 11 

1.9*24 1) 

594.0* 

HT43 


Hull 

1.12*4 It 

554.11 

HTl 

.00 

2.1114 11 

1.5224 11 

554.12 

NTH 

2.14 

1.S214 11 

1.5991 It 

554.19 

NT51 

2.24 

2.1*4 ( l; 

1.5154 It 

554.12 

NTS! 


2.141 | It 

1 .5)0 { 1) 

555.01 

NTS* 


2.1*34 1) 

1 .557 1 11 

555.1* 

HT*0 


2.0)24 It 

l.llll 1) 

555.45 





T Surf 

5*7.07 

5*7.51 

sis.i* 

um; 

)M.1C 

lii.li 

Hull 

Hull 

5*2.50 

MS.O 
55*. SO 
SSI. 03 
Hull 
557.00 

554.54 
554. *9 
595.34 
S4S.S1 

555.55 


T *urf 
tOagdt 
1ST. II 
554.7) 
114.41 

554.15 
551.99 

553.15 
Hull 

552.52 
SSI. 7a 
SSI. 31 

551. 15 
SSI. 10 

541.15 
Hull 

S4 9. 13 
S47.33 
SII.I3 
S47.S7 
S4 I . SO 
54*. *3 


T turf 
(Degd) 
SI4.1I 
SI*. 01 
SI7.I7 
S79.7I 
571.27 
*77,47 
Hull 
S7*.00 
513.7* 
S70.S1 
S71.0S 
SII.03 
Hull 
Hull 
SI*. 41 
SIS. *7 
SIS. 10 
4*3.31 
SI1.1S 
111. 31 


T Surf 
40*fl*t 
SSS.72 
SSI. *0 
SSS.I2 
SSI. 43 

555.10 

m.n 

Hull 

557.15 

551. 11 
SSI. II 

551. 15 
SI0.17 

510.51 
Hull 

sio.n 

551. 51 

511.51 
140. IS 
S40.S0 
SSI.S7 
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Ct uga 

Lee . 

Valw* 

T Bulf 

C*uQ* 

Loc . 

Valwd 

T Burr 

Cevga 

Utal 

)«*gi 

<iru/rt; 

>itC 1 

lOegfci 

L*twl 

(dag l 

(BTU/fi 7-S*c ) 

(0*04 ( 

LfttM) 

NT34 

-44. 2) 

3.3141 

Ok 

534.4; 

KT 3 5 

-33.2) 

4.1tt( 

Oi 

544.34 

4TT 4 

NT 3 3 

-31.14 

4.45 3 1 

01 

54 .4* 

NT 34 

-31.14 

•. 35*< 

0] 

544.44 

NT13 

NT34 

-55.45 

5.4431 

0) 

54J.C1 

M7 3 3 

-31.41 

• • 3C3 ( 

Ci 

544.44 

MT ) 3 

NT3 1 

-41,11 

4,31)1 

0) 

54 ; *; 

MT3? 

-):.)• 

4.404 ( 

0} 

545.14 

NT 1 3 

m; 

-44 . 54 

4. 55C. I 

0) 

543.3) 

M7 31 

-3C.O 

4. 34C < 

c. 

544.34 

NT 30 

NT 3 2 

-34.34 

1. 41 1 l 

Cl 

544 . 1 4 

Ml jC 

-30.41 

*. 754 ( 

Cl 

541.40 

NT 4 

NT3C 

-3* C» 

1.414 l 

0) 

544.13 

n7?I 

-30. )( 

1.514 | 

Oi 

544.44 

NT4 

NT44 

-31.44 

I.C1C i 

0) 

544.44 

MT ; 4 

-30.14 

4.3)11 

Ol 

544.74 

M77 

NT 41 

-31 . 70 

1.0441 

0) 

544. •: 

K73 1 

-74.44 

1. 513 | 

01 

544.44 

NT 4 

NT41 

-31.15 

• )14i 

Ci 

5< t . 1 1 

mi ; t 

-24.54 

4.454 1 

Cl 

541.15 

NT5 

Ml 4 4 

-J1 .3C 

1.401 1 

Cl 

545.34 

k::5 

-74.34 

4.734 < 

Ol 

544.47 

NT 4 

NT43 

•14.15 

Mu: ] 


Mull 

KT34 

-71 .4 0 

Nul 1 


Mu)) 

NT3 

NT 4 4 

-34.4'. 

4. )» j 1 

Ci 

3 ^ . 

Mi; 3 

-21.35 

1.0(1 

Ik 

541.10 

NT 7 

Ml 4 3 

•35.14 

1.414 1 

01 

3)3.4. 

mi;; 

-3i. *; 

4.434 ( 

Ol 

544.44 

NT4 7 

Ml 4? 

-35.44 

• 43; k 

Ci 

44 . II 

Ml 7 1 

-a 1 . it 

hull 


Mull 

NT) 

MT4J 

-34.41 

I.35C k 

Ci 

545.31 

k?; v 

-71.01 

3.044 | 

)) 

541.14 

NT 41 

MT4C 

•34.54 

• .ns t 

Ci 

545.1) 

Kill 

-34.54 

Mi.) 1 


Mu) 1 

N75 1 

NTJI 

-34. 02 

4.441 ( 

0 

545.44 

MT14 

-34.11 

3.0241 

1) 

541.35 

NT 51 

NT34 

-13.51 

1 . 4 15 t 

01 

545 4 * 

MTU 

-35.54 

3.0341 

11 

541.10 

NT 5 4 

NTJ1 

•13.33 

4.04: 1 

Ci 

544.04 

mt: 4 

-35.14 

3 .05 1 

1> 

541.4) 

NT40 

MTJ4 

-37.44 

4.004 < 

Oi 

441.0 

NT) 5 

•34.43 

2 .004 | 

1) 

541.33 





Bur 

50 4*ducad 

Ctt.4 Tab.lat lor 






C*uga 

Loc. 

Vtlut 

T Suf) 

C*uQ« 

Loc . 

V*iy* 

T Burl 

C«*ga 

UmI 

(dag ) 

(BTU/ri2 

*4aci 

(DtgMi 

lab*. 

(dagi 

)4TU/fi 3-Saei 

Ittogfti 

Ub*l 

NT 5 4 

-44.33 

4.443 < 

Oi 

541.05 

Ml 3 1 

-32.3) 

1.343 ( 

1) 

451.44 

NT 14 

NT55 

-51.14 

Mui . 


Mu 4 i 

NT)4 

•31.14 

1.345 ( 

1) 

451.54 

NT13 

NT54 

-53.45 

1.14) { 

0) 

553.71 

M?) 3 

-3) .41 

1 .341 ( 

) > 

551.44 

NT1? 

NT 5 3 

-41.14 

4.431 l 

Oi 

553.45 

MT 3 3 

-31.14 

1 .335 ( 

ll 

554.14 

NT11 

NT53 

-44.54 

3.045 ( 

li 

554.40 

NT)) 

•30.44 

1.404) 

ll 

551.51 

NT10 

HT53 

-31.54 

1 .110) 

1] 

555.14 

MT1C 

-30.44 

1.511) 

11 

554.45 

NT4 

MT30 

-34.01 

).)44i 

li 

555.32 

MT2* 

-30 . 34 

1.304) 

11 

554.53 

NTI 

HT4 4 

-34.44 

1 . 3 44 t 

ll 

555.4C 

MT 34 

-30.1 4 

1 .334 ( 

11 

554.40 

NT1 

N74 1 

-34.30 

1.3151 

11 

55 5. 31 

NT 3 1 

-34 44 

1 .545 ( 

ll 

551.45 

NT4 

NT4 1 

-37.15 

1.7)3 ( 

ll 

55 5 14 

MT 7 4 

-31.54 

1.474 1 

1 1 

551.41 

NT5 

MT44 

-J7.IC 

Null 


M.. . 

MT 35 

-74?) 

1 .444 ( 

ll 

551.41 

HT4 

NT 4 5 

-34.45 

Mu. 1 


M. 

mt; * 

*?l . 4 » 

Mull 


Mull 

NT3 

NT 4 4 

-34.43 

3.3411 

)> 

55i . 

MT 2) 

-34 .31 

2.4551 

1) 

554. ?C 

NT? 

NT 4 3 

-35.44 

1.313) 

3) 

554.37 

MT? 2 

-31. 4C 

1.5201 

li 

551.54 

NTI 7 

MT42 

-34 4 4 

m : 


Mu. ) 

mt?: 

-31.45 

1 . 447 ( 

1 ) 

554. 73 

MT! 

MT4. 

-34. •; 

3.305 1 

11 

354.5; 

MT?; 

-31 .c; 

1 .533 ( 

1 1 

354.43 

MT4 ; 

MT40 

-34.54 

1.1P) 

ll 

5 5 4 * 

mt: « 

*74.5) 

1 .442 1 

1 i 

351.44 

HT57 

NTJI 

-34.03 

1.1731 

ll 

551 12 

NT 31 

-74, 1) 

1 .454 i 

1 1 

340.14 

NT 51 

MT34 

-33.51 

1.505 ) 

: 1 

451.41 

mt; 1 

-35.54 

1.54)1 

1 1 

554.74 

NT54 

NT 31 

-33.33 

1 .312 1 

1 1 

557.42 

mt ; 4 

-35.14 

1 .542 ( 

; 1 

351.04 

MT4; 

NT 34 

•33. 44 

3.3551 

i» 

551. 1J 

M7 ; 5 

-34.42 

1 .433 1 

1 1 

554.53 



5 3 liOjCta 0*1* T*o«. *uer 


Loc . 

v* iua 

T Burl 

)••«) 

|BTU/ft3-*«c) 

lOeglj 

-74.35 

1.011 ( 

1) 

347.43 

-23.13 

1.141 ( 

n 

344.34 

-73. 24 

1.044) 

li 

341.42 

-72.40 

1 .041 ( 

1 1 

547.44 

-22.34 

1.003) 

u 

344.41 

-72.0: 

1.110) 

1 1 

344.04 

-7) . 44 

Mu 1 i 


Mull 

-11.73 

1.7111 

1) 

541.41 

-13.37 

1.744 ( 

ll 

344.34 

-13.35 

1 . 730 < 

ll 

344.22 

-4.4C 

1.314 t 

ll 

344.4? 

-5.30 

1.410 1 

1 1 

330.42 

-7.34 

1.3441 

1 1 

330. 4t 

-2.34 

Mui 1 


M.ll 

.CC 

1.241) 

1 ) 

330.4) 

2.34 

2 .124 < 

1 1 

344.03 

3.24 

2.3441 

1) 

530.33 

4.41 

1 .334 [ 

)> 

344.33 

1.01 

1.3241 

1 1 

344.47 

4.45 

1 .742 1 

1) 

144.11 


Lee . 


V* l ua 

T Surf 

)«egi 

<4TU/rt 2-4*0 

)D*g»i 

-34 

73 


.443 ( 

ll 

543 

24 

-33 

12 


.US ( 

11 

3IC 

30 

-33 

24 


. 441 l 

ll 

334 

41 

-33 

40 


.114 l 

11 

334 

41 

-23 

31 


.343 ( 

11 

534 

fi 

-33 

01 


.144 ( 

ll 

540 

13 

-21 

44 


Mui 1 


Mui ) 

- P 

73 


.445 1 

11 

542. 

13 

-15 

J1 


.434 I 

1) 

542. 

25 

-13 

33 


.004 ( 

1) 

343. 

34 

-4 

40 


.414 | 

ll 

31? 

01 

-5 

3C 


.172 I 

1» 

34? 

34 

-2 

34 


.414 1 

ll 

312. 

44 

-3 

34 


Mull 


Mu. 

.1 


00 


.044 1 

3 1 

543. 

10 


74 


.312) 

2 ) 

344 . 

1? 


24 


.414 [ 

1) 

344. 

24 


41 


.424 t 

1) 

314. 

04 


c; 

1 

.412 ) 

2 i 

34). 

33 


• 5 

1 . 

, 42 4 ( 

1) 

31) . 

02 
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Gauge Loc. 
umi (oegi 
M •».»» 

ft - 37.40 

Pi -33.21 


value 

Gauge 

Loc . 

value 

(PSIA) 

UMl 

(deg) 

491 XX) 

4.1754-1) 

P3 

-)J *7 

3.1C7I-1) 

4 . 3*0 1*1 1 

PC 

-3C . 3* 

It.l 1 

4. ■744-11 

PJ 

-21.13 

3.7JH-1I 


lu r ) AMuced Deli Tebulatlen 


Gauge Loc . 

UM) (degi 
F 2 -Mil 

Pi -21.43 


Gauge Lee. 

UMl (OeQ) 

PI OM» 

p7 -37. *0 

PI -33.3) 


Vi I wi 
(PI1A) 

2. M3 (- 1) 
2. )13(-1) 
2.3104-1) 


Gauge Loc . Value 

Id CM) (eeg) (PUA| 

P3 -32.17 2.4«ftl-l) 

P4 -30.3* 2 . 372 (• 1 1 

PI -24.13 2 .*S7 (-1 ) 


tun 4 led vc • a Oata Tabulation 


Gauge Loc . 

UM) (deg) 

P 2 -23.1* 

PI -23.43 


Gauge Loc . 
Lam 1 idogi 
PI -3*.»* 

p7 -37.40 

P* -33.21 


Vlitd 

(PHAI 
3.0*4 (-2> 
3 . 414 l- 2 > 
4.02) 1-2) 


Gauge Loc. 
Li Ml (dig) 

P3 - 12 . *7 
P4 -30.3* 
P 3 -21. )3 


Pun 3 Reduced Dili Tabulation 


Vi) ue 
IPSIAl 

4.2H (-2) 
3 . *4C (-2) 
7.04) (-2) 


CiwQi Loc. 

Lam 1 {dig) 

M OI.M 

1 7 -37.40 

P4 -13.2) 


Vil ue 
(PS) A) 

1 .441 I Ol 
1 .34) ( 01 
) . 4)0 ( 0 ) 


Gauge 

Loc . 

LiMl 

(oegi 

PI 

-32. *7 

P4 

-30.3* 

P3 

•21.13 


Puf, I MduCid Da t i Tabu) it 2 on 


Vilui 

(PS1A) 

3 . 412 ( 01 
1.1344 0) 
1.2344 0) 


Gauge 

Uc . 

va) ua 

Label 

4 eeg) 

(PSIA) 

P* 

-3*.** 

1 .444 1 01 

P7 

-37.40 

3.021 l 0) 

Pi 

-33.2) 

4.3*0 [ 0) 


Ca uge 

Loc. 

Value 

UMl 

(dag) 

(PAID 

P 3 

-32. *7 

2.3444 0) 

f 4 

•30.3* 

1.4004-1) 

PI 

-24.13 

4.2434-1) 


|jn * Reduced Date Tabulation 


Gauge 

Loc. 

val u# 

UMl 

(oegt 

(Pi) A) 

PI 

-3*.** 

1 . 7*' i 0 ) 

P 7 

-37. 4C 

1.73LI Ol 

PI 

-33.2) 

1 . 1 2 * ( 0 > 


lun 


Gauge Loc. 

LiMl (dig) 
13 *32 . 1 7 

P 4 -30.3* 

P 3 -21.13 

10 Reduced Diti TiOw.it ion 


Value 

(PSIAl 

2.1331 0 ) 
4.2311 0) 
3. *41 I 0) 


Gauge Loc. 
LMl (dig i 
PI •)!.« 

P7 -37.40 

P4 -33.21 


Vi J u« 
(Pi 1 A) 
1,14*1-31 
1.7431-1) 
• . *7 4 4-11 


Gauge Loc. Vi 1 
LiMl letgi (PI1A) 

PS -32. *7 2.44*4 0) 
P 4 -30.3* 2.4*34 0) 
p } -2*. 13 1.11*1-1) 


Pur, 13 Reduced Dili Tebvletldn 


Gauge 

Lee , 

Value 

UMl 

4 deg) 

(PDA) 

PI 

-)».*• 

4.234 (-1) 

P 7 

-37.40 

1.3411 0) 

P4 

-13.21 

2.1*31 0 ) 


Gauge 

Loc . 

Value 

UMl 

Idegi 

(9 A IX) 

PS 

•32.47 

1.370 4 0) 

P 4 

- 30 . SI 

4.743 (-1) 

PJ 

-21.13 

3.7114-1) 


IgA 14 I Maced Dili Tabulation 


Gauge 

Uc. 

Value 

UMl 

leegi 

(PDA) 

PI 

-39.il 

*.•1*4-1) 

P 7 

•37.40 

*.444 4-3) 

PI 

-33.21 

*.413 1-3) 


Caug« Lee. Valve 

UMI (deg) (PI1A) 

PS -33 .* 7 1.077 ( 0) 

p 4 -30.3* 1 .0*0 4 01 

p 2 - 21.1 3 4.40* 4-11 


IgA 13 MUCH Olid Tabulation 


Gauge 

UC. 

value 

UM) 

(Mg) 

(HI A) 

PI 

- 2 *. *• 

2.433 (-1) 

P 7 

•37.40 

2.134 i-li 

PI 

•33.21 

3.410 4-11 


Gauge 

Uc. 

Value 

UMl 

IM|) 

(HI A) 

P3 

-J2.47 

1.100 I 0 ) 

PC 

-30.34 

2.41* 4*1) 

PJ 

•24.13 

1.2414-2) 


Iua 17 lAduoed Data Tabul Alien 


Gauge 

Uc. 

Value 

UMl 

<M|) 

(PII A) 

P* 

•34.44 

2.4174-1) 

»7 

•37.10 

3.11*4-1) 

P« 

-33.21 

3.2434-1) 


Run 


Caage Loc . 

LAM) (Mfl 
P 3 -22. *7 

p 4 -20.3* 

PJ -2*. 12 

1* Reduced Data TeOvleUen 


Valve 
(PDA) 
2.120 4-1) 
J. 422 4-1) 
2 . * 11 t * l ) 


Gauge Lee. Valve 

UMI 4 deg) 4P41AI 

p| -30.14 4.243 (-1 ) 

pi -27.73 4 . 40* (-1 ) 

p* -21.21 3.4331-1) 

Run 


Gauge Loc. 
UM) (deg) 

P3 -23.12 

P 4 -20.7 4 

P3 •)*.» 

2* Rddueee Data Tabulation 


Vale* 
4PI1A) 
1 . 10 *( 0 ) 
4.142 4-1) 
3.7*7 4-2) 


Gauge Loc. 

LaM) toeg) 

P 2 -is.n 

PI -23.43 


Gauge Loc. 

UM) 4d#g> 
P2 -23.1* 

PI -23.43 


Gauge Loc. 

UMI (deg) 

P 2 -23.11 

fl -23.43 


Gauge Loc . 

Lam) , laeg) 
P2 -23.1* 

PI -23.43 


Gaugi Loc. 

UM) (deg) 
*2 -23.1* 

PI -23.43 


Gauge Loc . 
UMl (deg) 

PJ -23. *4 

PI -22.43 


Gauge Loc . 

UM) IMQ1 
P2 -23. *1 

PI -12.42 


Gauge Uc. 

UM) I *eg) 

P 2 -13.1* 

PI -22.42 


Gauge Uc. 

UMI <M«I 
PJ •**.** 

PI •22.42 


Gauge Uc. 

UM) (Mg) 
PJ -11.04 

PI -12.11 


Value 
(Pi IA) 
1 . 1*1 (-11 
4. 13*4-1) 


Value 

IPI1A) 

3.1*3 <*l) 
Mwl 1 


Value 
(PSIA) 
7.1*1 4-2) 
*.01*4-2) 


Value 
(PDA) 
3.1*4 I 0) 
2.1441 0) 


Value 

(PDA) 

4. *71 l-ll 
7.0*1 4-1) 


Value 

(PSIA) 

7.4434-1) 

*. 02 * 1 - 1 ) 


Value 
(PDA) 
3.11*1-1) 
3. *4*1-1) 


Va) uc 
(P31AI 
4.03* 1-1) 
4.147 l-l ) 


Value 
ir ii xi 
4. 4011 D) 
1.4111-1) 


value 

4P41A) 

*. *3114-2) 
1.1*74-1) 


Value 
(Pit A) 
1.1121 0 ) 
1 . 4 * 1 (- 1 ) 


Value 

(PDA) 

3. *31 4-2) 
1.277 4-1) 


A-70 


Cauga Loc . 
L« Cm , (dag) 
ft -30. 14 

97 -27.75 

r* -3s it 


Valua 
IPS IX h 

i .o%: i ci 

l.ll*( Cl 

• . 07 | j- ) j 


Cauga Loc. 
Umj (dagi 
93 -33.13 

M -30. 74 

9 ) -II . 39 


lt«n II Raducad Oata Tabulation 


Valua 
IPtlAI 
3.9531 0) 
«.<•; I*)l 

3.4)11-1 I 


Cauga Uc, 

Ud*. (dagi 

9! -14.04 

91 -13.51 


Cauga Loc. Valua 

Ucm. <ca;i < f s : a j 

99 -30. )4 1 .*93 I Ci 

97 -31,15 3.101 ( Cl 

f 4 -35.3* 3.011 I C) 

Run 


Cauga Loc. 

UMl (oag) 

*5 -33.13 

M -30.14 

H -11.31 

3* Raducad Data tabulation 


Valua 
<9 *iai 
3.045 ( 0) 
3.11) ( 0) 
3.334 ( 0| 


Cauga Loc. 

L*oa 1 (dag) 

*3 -11.04 

91 -13.51 


Cauga 
Lao* i 
M 
*7 
M 

Loc . 
(Oag ) 
-3C . 14 
-37.73 
-33.31 

Valua 

(MIA, 

1 .0 77 i )> 
1.1441 1) 
1.174( 1) 


Cauga Lee. 

Labal (dagi 

93 -33.13 

94 *20.74 

93 -11.29 

Valua 
(9$ • A) 
1.195) 1) 
1 . 101 ( 1) 
1.114 ( 1) 

Cauga 
Laba 1 
92 
91 

Loc . 
(dag ) 
-14.04 
-13.3* 



Run 

30 Raducad Data Tabulation 




Cauga 
Labal 
M 
1 7 
ft 

Loc . 
(dag i 
-30.14 
-37.75 
•25.34 

Valua 
(9SlAi 
1.04)( 1) 
1.0*7) 1) 
1.13C( ll 


Cauga Loc. 

Labal (oagi 

M -33.12 

94 -20.74 

9) -19.21 

Valua 
(9SI A) 
1.1371 1) 
1.2«4| 1) 
1 .139 ( 1) 

Cauga 

Ubal 

92 

91 

Loc . 
(dag) 
-1* .04 
-13.3* 



Run 

31 Raducad Data Tabulation 




Cauga 
La Dai 

M 
f 7 

rt 

Loc . 

(dag t 
-30.14 
-27. 7* 
-35.34 

9a 1 ua 
< 9 4 1 A ) 

1.041 ( 1) 
3.1101 1) 
9.3031 0) 


Cauga Loc. 

Labal (dagi 

91 -33.12 

94 -30.74 

93 -19.21 

Valua 
(9I1A) 
3.309 ( C| 
2.9331 0) 
3.I30( 0) 

Cauga 
La Dal 
92 
91 

Loc . 
(dag) 
-14,04 
-13.51 



A.r 

3) Raducao Lata Tabuiatlon 




Ca uga 
Lata . 
M 
* 7 
M 

Loc . 

(dag) 

-30.14 

-37.13 

-33.3* 

Va 1 ua 
(MIAi 

1.1)41 Ci 
5.213| Ci 
3.437c Cl 


Cauga Loc. 

Lao*. (dagi 

93 -23.12 

94 -20.74 

93 -11.21 

Valua 
(95 1 A) 
9.023 (-ll 
5.74*1-1) 
7.244 1* 1 ) 

Cauga 
Ud» . 
92 
91 

Loc . 
(oag) 

-14.04 

-13.3* 



Run 

33 RaOucaa 

Data Tat. 1 at lor 




Ca uga 
Lat*. 

*1 
3 7 
94 

Lee . 
(oagi 
-30.14 
-37.75 
-33.3* 

Valua 
I9S I A ) 

3. 7*1 1 C) 
3.03C l Cl 
3.93*1 0) 


Cauga Loc. 

Um, (oagi 

95 -2). 12 

94 -20.74 

9) -11.2* 

Valua 
(9S 1 A j 
4.311 ( 0) 
4 . 43 * ( 0) 
4.179 (-1) 

Ca uga 
UMl 
92 
91 

Loc . 
(dagi 
-14.04 
-13.51 



R u n 

34 Raducad 

Data Tabulation 




Cauga 

Labal 

M 

97 

9* 

Loc . 
(dag 1 
-30.14 
-37.73 
-35.34 

Valua 
(PS 1 A j 
3.791 ( 0) 

3 .**: i 0 ) 

3.044 { 0| 


Cauga Loc. 

Ubai (dagi 

91 -23.12 

94 -20.74 

93 -19.29 

Valua 
(9S1A) 
3.20)1 0) 
3.137 ( 0) 
4.090 ( 0) 

Cauga 

UMl 

92 

91 

Loc . 
(dag) 
-14.04 
-13.34 



R un 


Data Tabulation 




Cauga 

Uot! 

91 

97 

9* 

Loc . 
(dagi 
-30.14 
-37.75 
-33.31 

Valua 

(MIA) 

1 . 9 ) • | 0> 
1 .*3) 1 C| 
3.0)1 | C) 


Cauga Loc . 

Llba. (o» 0 3 

95 -23 12 

94 -2L.74 

93 -19.29 

Valua 
(MIA) 
2.07| ( 0) 
2 .091 ( 0) 
2.1921 0) 

Cauga 

Ubal 

92 

91 

Loc. 

(dag) 

-14.04 

-13.39 



Run 

31 Raducad 

Data Tabulation 




Cauga 

Labal 

91 

97 

91 

Loc . 
(dag) 
-30.14 
-37.75 
-23.34 

Valua 

(9I1A) 

1 . ***( 0) 
3.079 ( 01 
3.1*0 ( 0) 


Cauga Lee. 

Labal (dagi 

91 -23.12 

94 -20.74 

93 -19.39 

Valua 
(MIA) 
2.2171 0) 
3.240 ( 0) 
2.1*1 ( 0| 

Cauga 

Ubal 

92 

91 

Loc. 

(Rag) 

-11.04 

-13.39 



Run 

3* Raducad 

Data Tabuiatlon 




Cauga 

Labal 

M 

97 

M 

Lee. 

(dag) 

-J*.*» 

-37.40 

-33.31 

Valua 
(991 A) 

* ■ *30 ( 0) 
3.040 { 1) 
1 . 719 ( 1) 


Cauga Loc. 

Labal (dagi 

93 -32 . *7 

94 -30.3* 

93 -29.13 

Valua 
(MIA) 
1.0901 1) 
* , 233 ( 0) 
2.7421 0) 

Cauga 

Ubal 

92 

91 

Loc . 
(dagi 
-23.99 
-23.43 



Run 

43 Raducad 

Data Tabulation 




Cauga 

Labal 

91 

97 

94 

Loc . 
(dag) 
-3* . 9* 

-37.40 

-33.31 

Va 1 ua 
I9S1AI 
1.3431 1) 
3.49*1 1) 
1.9971 1) 


Cauga Loc. 

Labal (dagi 

93 -32. *7 

94 -30.3* 

93 -29.13 

Valua 
(9*1 A) 
(.700 ( 0) 
*.*77 ( 0) 
3.302 ( 0) 

Cauga 

Ubal 

92 

91 

Loc'.' 

(dag) 

-23.91 

-23.43 


Run 44 Raducad data Tabulation 


Valua 

(m:a, 

3. *:*<-:> 
4.30*1-11 


Valua 
(PS 1 A I 
4.1311-1) 
4.37*1-1) 


Valua 
{ P S I A j 

3 . 3 • 7 ( li 
3. 130 I 0 ) 


Valua 
irmi 
1.7131 1) 
1.411 [ 1) 


Va 1 ua 
IMIAj 
3.141 ( 0l 
3. *73 I 0) 


Valua 
(PS I A. 

9.441 (-I) 

I .*** (-11 


Va Ju# 
(MIA) 
3.304 (-1 ) 
7.S4H-1) 


Valua 
(941A> 
2.377 ( Cl 
J.474 (-l) 


Valua 

(9SIA| 

2 . 3 7* ( ), 
2 . 2 7| ( 0) 


Valua 
(MIAi 
3.141 { 0| 
3.313 ( 0) 


Valua 

(MIA) 

3.114 ( 0) 
3.200 ( 0) 


Valua 

(MIA) 

3 . Ilf ( 0 | 

3 . It* ( 01 


A-71 



Cauga 

Loc . 

Valua 

Cauga 

Loc . 

valua 

Gang# 

Loc . 

Valua 

um 

(d*Q> 

(PSIA) 

UMI 

I«ag> 

(PSZA) 

um 

(dag) 

IPS E A 1 

M 


l.tMl 0| 

PI 

-32,97 

7.l44( 0) 

P3 

-2S.II 

«.ttn < 

r 

-17.40 

9.3MI 0) 

M 

-30.59 

i.3171 n 

PI 

-31.43 

i.mi i 

M 

-11.11 

Ulll 1) 

PI 

-2i.il 

a.ian n 






Pun 

41 Raducad Data Tabulation 






Cauga 

Loc . 

ViUa 

Cauga 

Loc . 

Valua 

Cauga 

Loc . 

Valua 

La Da 1 

(«agi 

(PI IA) 

La Da 1 

(dag) 

(MIA) 

uni 

(dag) 

(PS1A) 

M 

-11. M 

2.1S4( 0| 

PI 

-32.17 

2.701 ( 0) 

P2 

-2i.lt 

1.244 ( 1 

P 7 

-17. 1C 

2.101 0} 

M 

-10.11 

2 . 131 ( 0) 

PI 

-21.41 

1.2191 1 

PI 

-11.21 

2.110 ( 0) 

H 

-21.11 

3.1171 01 






Run 

41 Raducad Data Tabulation 






Cauga 

Loc . 

Valua 

Cauga 

Loc. 

Valua 

Cauga 

Loc. 

Valua 

Labal 

(dag) 

IPSIA) 

Labal 

(dag) 

(PSIA) 

Labal 

(dag) 

(PSIA) 

PI 

-11.9* 

i.lll(-l) 

pi 

-12.97 

1.910 (-11 

P2 

-21.19 

Null 

P 7 

-17.10 

I.19K-1) 

P 4 

-10.19 

1.794 (-1) 

PI 

-21.4) 

Nul 1 

PI 

-11.21 

1.177 1 1 

P) 

-21.11 

7.192 (-1) 






dun 

10 Aaducad Data Tabulation 






Cauga 

Loc. 

Valua 

Cauga 

Loc. 

Valua 

Cauga 

Uc. 

valua 

Labal 

(oagi 

IPSIA) 

Labal 

(dag) 

(PSIA) 

Labal 

Idtgi 

<ps:a) 

PI 

-19.99 

2.201 ( 0) 

PS 

-12.97 

2.711 ( 0) 

92 

-21.19 

1.214 1 1 

P 7 

-17.10 

2.401 ( 01 

P 4 

•30.19 

2 .914 ( 0) 

PI 

-23.43 

3. 3131 1 

PI 

-31.21 

2.111 ( 01 

P) 

-21.1) 

3.011 ( 0| 





lun i) Aaducad Oat* Tabulation 


A-72 


Appendix B 

TRANSPIRATION-COOLED HEMISPHERICAL STUDY DATA 


Test Conditions, Heat Transfer 
Measurements, Schlieren Photographs, 
and Reduced Data Tabulations 



T* at Condition* 


re - 7.3050X10*2 PSIA 

No - 1.3430X10*7 <rt/aac)2 

To • 2.3130X10*3 dug* 

M * 12.1400 
0 • 5. 3000X10*3 rt/#oc 

T - *, 2470X10*1 dagh 

r • 4 . 1000X10*3 P3XA 

MlO • 4.2100X10-4 Ilug*/Ft3 

m • 4.9330X10-0 Eluga/Ft-aac 

M - 3.3410X10*3 1/Pt 

ro' - 0.3110X10-1 poia 

Q • 4.4440X10-1 9SI A 

Ml - 2.9410 

Nw * 3.3402X10*4 <rt/*ac)2 

CTf • 2.2490 1/9 JIA 

CNf - 2.7217X10-3 Ft2-*/BTO 

Qo FT*- 4.1703 0TU/rt2-* 


Raauraoir total Praaaura 
Miarrolr Total Enthalpy 
Naaarroir Total Tampa ratura 
rraaatraaa Mach Numbar 
rraaatraaa Valoelty 
rraaatrau Taaparatura 
Praaatraaa Static Proaaura 
Praaatraaa Dana it y 
Praaatraaa Viacoaity 
Praaatraaa Naynolda Huabar 
Pitot Praaaura 

Dynamic Praaaura (Oho 0*2/200) 

Shock Tuba Incldant Ohock Mach Nuafear 
Wall Enthalpy (Cp Tu) 

Praaaura to CP factor <1/01 

Naat Rata to CM factor (770/ (Mho U lHe-Hw) ) 

Pay-Riddall Naat Tranafar <1.00' Di am Spharal 



BTU/SQ. FT/SEC 


l 

* cr 



Angular Position Relative to Stagnation Point (degrees) 

HEIPT TRPfSSFER vs Gauge Pos i t » on 
Run H 


B-3 


Teat Conditions 


Po 


7.2120X1042 PS1A 

HO 


1 .<0*0X104? 

(It /sec > 2 

To 


2 .3510X1043 

degR 

M 


12 .1300 


U 


J. 5*70X1043 

Pt/aec 

T 


•.*1*0X1041 degR 

P 


4. 2*20X10-3 

PSIA 

Rho 


4.07*0X10-4 SluflS/PtS 

HU 


7.1440X10-* 

•luqs/rt-eec 

Re 


J. 1710X1043 

i/rt 

Po' 


•.23*0X10-1 

PSIA 

Q 


4.4170X10-1 

PSZA 

Mi 


2. **10 

{Ft / sec) 2 

Hu 


3.3(75X1044 

CPf 


2.2(3* 

1/PSIA 

CM f 


2.4*53X10-3 

Ft2-S/BTU 

oorR- 

4.3*0* 

»TTJ/rt2-s 


Reservoir Total Pressura 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
Freestreu Mach Humber 
rreestream Velocity 
r roes trees Tea*>eretur# 

Preset ream itatlc Pressure 
r rest tree* Density 
Free Screes Viscosity 
Freest reasi Reynolds Humber 
Pitot Pressure 

Dynamic Pressure (Rho 0*2/28*1 
Shock Tube Incident Shock Hach Humber 
Hall Enthalpy <Cp T-) 

Pressure to CP factor (1/QI 

Heat Rate to CM factor (Tit/ (Rho 0 {Ho-Hu)) 
ray-Riddell Heat Transfer ( 1 . 00 ' Diam Sphere) 


Model Parameter 
Lambda 


Run 3 


B-4 


Value 

0.0 


BTU/SQ. FT/SEC 



-60 -40 -20 0 20 


Angular Position Relative to Stagnation Point (degrees) 

HEIPT TRRNSFER vs Gauge Pos i t i on 
Run S 


B-5 


ORIGINAL page 

black and white photograph 



Teat 

Condition! 


Fo 

m 

7. 4040X10+2 

FSIA 

Ko 


1 . 5770X10+7 

(Pt/aac)2 

To 


2.3390X10+3 degR 

M 


12.1400 


0 


5.5300X1043 

Ft/aac 

T 


•.3410X1041 

dagR 

F 


4.3440X10-3 

FSIA 

Rho 


4.2440X10-4 Slugs /FX3 

Mu 


7 .0140X10-4 Sluga/Ft-aec 

Re 


3.3470X1045 

1/Ft 

Fo' 


4.4330X10-1 

FSIA 

0 


4.50*0X10-1 

FSIA 

Ml 


2.4420 


Hw 


3.3433X1044 

(Pt/aac) 2 

CF t 


2.2140 

1/FSIA 

CHf 


2.4444X10-3 

rt2-a/»T0 

QOFR- 

4.2*11 

■T0/Ft2-a 


MMrvolr Total fniiuw 
Rturrolr Total Enthalpy 
Reaervolr Total Tenparature 
Fro** train Mach Nunbex 
PrMitrm Velocity 
Freest reaa Te^>erature 
Frees train Static Pressure 
Freest reaa Danalty 
Fraaatraan Vlacoalty 
F raaatraan Reynolds Rinbar 
Fltot Fraaaura 

Dynaalc Fraaaura (Rho 0*2/244) 

Shock Tuba Incident Shock Mach Runber 
Wall Enthalpy (Cp Tm) 

Fraaaura to CF factor (1/0) 

Neat Rata to CH factor (77S/(Rho 0 (Ho-Hu)) 
Pay-Riddell Meat Tranafer (1.00 f Dlan Sphere) 


Modal Paranatac Value 
Lanbda 0.01 


Run ( 


B-6 



BTU/SQ. FT/SEC 



-80 - 60 - 40 -20 0 20 40 


Angular Position Relative to Stagnation Point (degrees) 

hEPT TRPNSFER vs Gauqe Rob i 1 1 on 
Run 6 


B-7 



Toat Condition* 


Pa - 1.4010X1042 MIX 

No - 1.9900X1041 (Pt /sec) 2 

TO - 2 .3940X104 J dagR 

M • 12.1200 
0 • 9.9470X1043 Pt/aae 

T • 0.4430X1041 dog* 

P - 4 ,3100X10*3 PSIX 

MlO • 4.1010X10-4 Slug* /ft 3 

Hu - 1.1190X10-0 Siug*/rt-*oe 

Xo - 1.2190X1049 1/rt 

to* - 0.4210X10-1 PSIX 

0 - 4.9040X10-1 PSIX 

Ml - 2.0190 

Hit • 3.3901X1044 irt/*a«>2 

CPI - 2.2109 1/PSIX 

CHI - 2.4421X10-3 Pt2-s/STO 

0© P*« 4.3073 STU/Pt2-* 


K*»*(*olr Total Pnmn 
l*i*rvoir Total Enthalpy 
Xosorvoir Total Tanparatura 
Praaatraan Mach Muabar 
P roost r*M Velocity 
f roast roan Ta a y araturo 
Proostroan Static Praaaura 
Praaatraan Density 
Praaatraan Viscosity 
Praaatraan Rnynalds Hunfcar 
Pitot Praaaura 

Dynanic Praaaura (Kha 0*2/200) 

Shack Tuba Incidnnt Shack Mach Nuabor 
Mali enthalpy (Cp Ttt) 

Praaaura to CP faetor (1/0) 

Moat data to CM factor <H0/<Xho 0 
Pay-Riddall Moat Trarefec 11.00* Oian Sphoro) 


BTU/SQ. FT/SEC 



-80 -60 -40 -20 0 20 40 


Angular Position Relative to Stagnation Point (degrees) 

hEPT TRANSFER vs Gauge Pos i t i on 
Run 7 
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Teat Condition* 


po - 7.07*0X1042 PSXA 

Ho - 1.9440X1047 (Pt/*ec)2 

To - 2.2*40X1043 dog* 

H - 12.1400 
U - 5.4720X1043 Pt/aec 

T • *.1430X1041 dog* 

p - 4. 1*70X10-3 MU 

Hho • 4.15*0X10-4 Sloga/Pt3 

Mu - 4. *440X10-* Sluga/rt-aec 

Ho - 3.3150X1045 1/Pt 

po* • *.0*70X10-1 PSXA 

0 - 4.3240X10-1 PSXA 

Hi - 2. *2*0 

Ho - 3.3402X1044 (Pt/aec) 2 

CPC - 2.3127 1/PSIA 

CMC - 2. *253X10-3 rt2-a/*TU 

QorX- 5. *4*2 *TU/rt2-* 


Heaarvolr Total Pro ••or* 

MmitoIi Total Enthalpy 
Heaerroir Total Temperature 
Preeatreaa Mach Rwbaf 
Pitaitma Velocity 
Preeatreaa Tafiaratero 
Prooat raaa Static Preaaure 
Prooatroao Donalty 
Prooat raaa Vlacoaity 
Prooatroao Hoynolda Humber 
Pitot Proaaura 

Dynaolc Proaaura (Hho 0 , *2/2**) 

Shock Tube Incident Shock Mach Nunfeor 
Hall Enthalpy (Cp Tw> 

Proaaura to CP factor (I/O) 

Hoat Rato to CH factor (77*/ (Hho U (Ho-Hw) ) 
ray-Htddall Hoat Tranafor (1.00 # Dlao Sphere) 


Modal Pa ream ter Value 
Lambda 0.14 


Hun * 
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16 



Angular Position Relative to Stagnation Point (degrees) 

HERT TRRNSFER vs Gsuqs Pos . t . on 
Run 9 
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Teat Conditions 


3.0110x1042 

1.3030X1047 
2 .3340X10+3 
12.1200 
3.3400X1043 
0.3370X1041 
4.1230X10-3 
3.3020X10-4 
7 .0430X10-0 
3.1230X1043 
7.3340X10-1 
4.2440X10-1 
2.3340 
3.3313X1044 
2.3543 
2.0242X10-3 
4.1234 


CPf 

cur 


piljk Mnrrolr Total Pressure 

(Ft /sec) 2 has err© ir Total Enthalpy 

dtgh Reservoir Total Teeners tore 

freest rose Mach Vusbat 
rt/soc Treestreae Velocity 

dec* Treestreae Teeperature 

POIA Treestreae Static Pressure 

Slu*s/rt3 Treestreae Density 

Slugs/ft-sec Tree at ream Viscosity 

1/Tt Preeat ream he yn olds Wueber 

MIA Pitot Pressure 

pgXA Dynaeic Pressure (Eho 0*2/203) 

Shock Tube Incident Shock Mach Muaber 
(ft/sec) 2 Wall Enthalpy (Cp T*) 

1 /MIA Pressure to CP factor |1/Q) 

rt2-»/STU Neat hate to CM factor (773/ {hho 0 (Mo-lh») ) 

STV/rt2-a Tay-Eiddell Heat Transfer (1.00» Dlae Sphere) 


Model Paraaater Value 

0.13 
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Angular Position Relative to Stagnation Point (degrees) 

HEPT TRRNSFER vs Gauge Pos i 1 1 on 
Run 10 
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Taat Condition* 

Vo • 3.4**0X1043 

k« - 1 .4110X1047 

2.4010X1043 
12.4500 
5.5*70X1043 
7.44*0X1041 
1.7350X10-2 
1.7440X10-5 
4.4170X10-4 
1.3130X1044 
3.4340 
1 .*450 
3.0370 
3.30*4X1044 
3.1414X10-1 
*.0733X10-4 
1.3474X1041 


To • 

0 - 
T - 
V 

Rho - 


Q 

Ml - 
Hw - 
CPf « 

CHf « 
OoTR- 


PSIA 

trt/»*c)2 
d lagR 

rt/*ac 
dagR 
PS1 A 

41ug*/rt3 

siu9*/rt-*< 

l/rt 

P8XA 

rsiA 

(rt/*oci2 

1/P8XA 

rt2-*/»TU 

BTTJ/Ft2-» 


Mitrrolr Total Pti»«M 
Murvolr Total Enthalpy 
Raaarvolr Total Ta»paratum 
Praaatraaa Mach Ruabar 
rraaatraa* Valoclty 
rraaatraa* Taaya r atura 
rmaatraaa Static praaaura 
rmaatraaa Dan* tty 
rmaatraaa Viacoaity 
Praaatraan Reynold* Puabar 
Pitot Praaaura 

Dynaalc Praaaura (Rho 0' ,, 2/2*8» 

Shock Tuba Incident Shock Mach Muabar 
Mall Enthalpy tCp Tw) 

Praaaura to CP factor U/G) 

Hast Rata to CH factor <774/ (Rho 0 iHo-HuU 
Fay-Rlddall Meat Tranafar (1.00' Dla* Sphara) 


Modal Paraaatar Valw 
Laabda 0.0 
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Angular Position Relative to Stagnation Point (degrees) 

TRRNSFTEIR vs Gauge Pos 1 1 1 on 
Run 1 3 
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Test 

Conditions 

Po 


4.02*0X10+3 PSIA 

Ho 


1.7110X10+7 (Pt /sac) 2 

To 


2.3000X10+3 dagH 

M 


12.4400 

0 


3.7410X10+3 Pt/sac 

T 


S. 3400X10+1 degR 

P 


1 .S730X10-2 PSIA 

She 


1 .S170X10-5 Slugs/Pt3 

Mu 


7.0320X10-4 Slugs /Pt -sac 

Ha 


1.4*00X10+4 1/Ft 

Po' 


3. *230 PSIA 

0 


2. 0**0 PSIA 

Ml 


3. 0**0 

He 


3.33*4X10+4 (Pt/sac) 2 

CPf 


4.7442X10-1 1/PSIA 

CKf 


3.3*04X10-4 rt2-a/»TO 

QoFft- 

1.3117X10+1 ST0/Pt2-s 


Reservoir Total rwuur* 

Reservoir Total Enthalpy 
Reservoir Total Tang* rat u re 
Free at ream Mach Humber 
PrMitrtu Velocity 
r root train Te a p araturo 
Frees treaa Static Pressure 
Frees treaa Density 
Freest ream viscosity 
Praaatraaa Reynolds Ntabar 
Pitot Praasura 

Dynamic Praasura (Rho 0*2/21*) 

Shock Tuba Incident Shock Mach Humber 
Mall Enthalpy (Cp Tw) 

Pressure to CP factor (1/Q) 

Meat Kata to CH factor (77«/{Rho 0 (He-Hv) ) 
ray-ftlddell Heat Transfer <1.00' Dlaa Sphere) 


Modal Parameter Value 
Laabda 0.04 
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T*lt CMdltiOM 


Nods l rariMttr 


re 


4.0200X10*3 

roiA 

Reservoir Total Treasure 

He 


1.0400X10*7 

(Ft /sec) 2 

Reservoir Total Enthalpy 

To 


2.4140X100 

deo» 

Heaenrelr Total Teeperetura 

N 


12*0400 


Freest reee Mach Number 

0 


S. 0040X10*2 

Ft/sec 

Free streae velocity 

T 


0.1020X10*1 

de«K 

freest reae Temperature 

r 


1.0100X10-2 

MIX 

freest reae static Pressure 

Rho 


1.4020X10-0 

Slugs /Ft 3 

freestrese Density 

Nu 


7.1000X10-0 

tlllfi/rt-Me 

Preestreee viscosity 

M 


1.3110X10*4 

i/rt 

Freest reae Reynolds Number 

re* 


3.0400 

MIX 

Pitot Pressure 

0 


2.1110 

MIX 

Dynamic Pressure (Rho U*Z/2I4> 

HI 


3.2310 


Shock Tube Incident Shock Mach Nunber 

Hv 


3.3440X10*4 

(Ft /tec> 2 

Hall Enthalpy <Cp Taj 

err 


4.1314X10-1 

1/MIX 

Pressure to CP factor 41/01 

CNf 


5.0400X10-4 

rt2-«/oiv 

Neat Hate to ch factor (110/ (Rho 0 (Ho-*»H 

Oofft- 

1.4771X10*1 

OTTJ/fti-i 

Fay-Xiddall Heat Transfer (1.00' Diae Sphere) 


Hun IS 


Value 

0.04 
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Angular Position Relative to Stagnation Point (degrees) 

PERT TRRNSPER vs Gauge Pos < t. ■ on 
Run 15 
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To at Condition* 

Po 

m 

T. 4770X10*2 P4IA 

So 

m 

1. <310X100 (Pt/aoc) 2 

To 


2.4010X10+3 doflR 

N 


12.1100 

0 


5.4270X10+3 Pt/aoc 

T 


4.4440X10+1 degR 

P- 


4.4110X10-1 P4IA 

RhO 


4.1440X10-4 Siuga/Ptl 

Mu 


7.2420X10-4 Sluga/Ft-aoc 

Ro 


3.2010X10+5 1/ft 

Po' 


4.1240X10-1 PSIA 

0 


4.1410X10-1 PSIA 

Ml 


3.0120 

Mu 


3.1107X10+4 (Pt/aoc) 2 

CPf 


2.1423 1/PSXA 

CHf 


2.1475X10-3 Pt2-a/STO 

oors- 

4.4249 STU/rt2-a 


MHiteir Total !«•••«• 

Roaorrolr Total Enthalpy 

Raaomlr Total Tanpcraturo 

Prooatroaa Mach Ruabor 

Prooatroaa VO loci ty 

Prooatroaa T aa fi araturo 

Pmatraa Static fro* a era 

Prooatroaa Dona&ty 

Prooatroaa Vlacoalty 

Prooatroaa Reynold* Vuabor 

Pitot Proaauro 

Dynaalc Proaauro (Rho 

Shock Tuba Incident Shock Mach Saabor 

Wall Enthalpy (Cp Tw) 

Proaauro to CP factor (1/0) 

Heat Rato to CM faetor (774/(Rho 0 (So-Run 
Fay-Riddel 1 Hoat Tranafar (1.00* Dlaa Sphere) 


Model Paraaotor Valoo 


Shock Gonorator D1 agree (lnchoa) 
Shock Gonorator Diagraa (lnchoa) 
Shock Gonorator Lip 


11. MO 
1.121 

riat 

0.0 


Run It 
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X 


40 H 



Angular Position Relative to Stagnation Point (degrees) 

KEPT TRPNSFER vs Gauge Pos 1 1 1 on 
Run 16 
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Tt»t Condition* 


Model PiriMtir Value 


To 

M 

0 

T 

f 


Q 

Mi 


err 

Off 
Qo TR« 


7.4050X1042 

1.4) 10X1047 
2.3*30X104) 

12.1200 

5. 4) 30X104) 
9 . 4t*0X104l 
4.3770X10-3 
4.0950X10-4 
7.3090X10-9 
3.1490X1045 
9.4230X10-1 
4.5040X10-1 
2.9990 
3.3439X1044 
2.2203 
2.5944X10-3 
4.4014 


PSIX Mnrrolr Total Praaaura 

(Pi/aee)2 Aeaeraolr Total Enthalpy 

dog* Mitrrelt Total Temperature 

Tree a trees Mach Vunbar 
rt/aac praaatraaa Valoeity 

dogR r reeat reaa Teaperature 

PSXA Praaatraaa Static Pro# aura 

Sluga/PtS Praaatraaa Danalty 

Slug* /rt -one Praaatraaa Vlaaoalty 

1/rt Praaatraaa Aeynolda Muaber 

PSIA Pitot Pleasure 

PSIA Dynaaic Praaaura (Abo 0*2/299) 

Shock Tub* Incident Shock Mach Muafeer 
(Pt/aac) 2 Mall Enthalpy <Cp T*> 

1/PSIA Praaaura to CP factor (I/O 

pt2-a/9T0 Moat Kata to CM factor (779/ (Mho O (Ho-Mv)) 

•TU/Pt2-a Pay-Alddell Maat Tran a far (1.00' Dlaa Sphara) 


A - Saa Shock Generator D lag ran (lnche*) 
9 - saa Shock Generator Diagram (India*) 
Shock Generator Lip 


10.340 

3.121 

Plat 

0.0 
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Angular Position Relative to Stagnation Point (degrees) 

HEOT TRPNSFER v* Gauge Pos 1 1. 1 on 
Run 1 7 
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Modal Parameter Yalta 


Taat Condition# 


P© - 
HO • 
To • 
H - 
0 
T 
P 


Po' - 
0 - 
Ml - 
ttw - 
CPf - 
CMC - 
oorn- 


•,•<10X10+2 

1. $300X10+7 
2. 2 >*0X10+3 

12.1200 
S. 4440X10+3 
•.1120X10+1 
4.1040X10-3 
4 . 1070X10-4 
4. *230X10-0 
3. 27*0X10+3 
7. *110X10-1 
4.2300X10-1 

2. *470 
3.3172X10+4 
2.3444 
2.402 0X10-3 
3.0433 


PSXA Aeaerroir Total Praaaora 

(Pt/aac)2 Meaeraoir Total Enthalpy 

4m K heaenrolr Total Temperature 

P rear tree* Mach Otabar 
rt/aac Preeatrean Valocity 

•mR Praaatraaa T a ^ arature 

MIA Praaatraaa Static Praaaura 

Sluga/Ft* Praaatraaa Danalty 

Sluga/Pt-aac Praaatraaa Vlacaaity 

1/pt Praaatraaa Aeynolda Moabar 

PSXA Pitot Praaaura 

PSXA Dynaaic Praaaura (Mho 0 A 2/2O*) 

Shoe* Tuba Xncidant Shock Mach Huabar 
(Pt/aae) 2 Hall Enthalpy (Cp W 

1/P8XA Praaaura t© CP factor (1/0) 

Pt2-a/OTO Moat Hate to CM factor <770/ (Aho 0 {Mo-Mull 
BTTJ/Pt2-a Pay-Alddall Boat Tranafer {1.00' Dlaa Sphara) 


• saa Shock Generator D lag ran (Inchaa) 

• Saa Shock Generator Dlagraa (inchaa) 

Shock Generator Lip 


*.371 

3.243 

Plat 

0.0 
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Angular Position Relative to Stagnation Point (degrees) 

HERT TRPNSFER vs Gauqt Po* i t » on 
Run 18 
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To • 
M • 
0 - 
t - 
p • 


Toot Conditions 

Po - 4.4430X1042 

■o • 1.3940X1047 

1. 3700X104) 
12.0900 
5.9990X1043 
•.4990X1041 
4.1390X10*3 
3.9490X10*4 
7.1410X10-4 
3.0740X1043 
7.9230X10-1 
4.2340X10-1 
2.9940 
3.3321X1044 
2.3400 
2.4110X10-3 
4.1943 


PSXA 

(rt/s*c>2 

degR 

Pt/sec 


40* - 

a - 

Ml * 
Mw - 
=Pf - 
aif - 
dor** 


psxa 

Slugs /rt 3 

Slugs/rt-s< 

l/rt 

MIA 

MIA 

(Pt/sec) 2 
1/PS1A 
rt2-s/BT0 
BTO/Pt2-e 


Reserroir Total Pressure 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
Proostroan Mach Vunber 
Proostroan Valodty 
Proostroan Taeparaturo 
Proostroan Static Prossuro 
Proostroan Density 
Proostroan Viscosity 
Proostroan Reynolds »i»bor 
Pitot Prossuro 

Dynamic Prossuro (Rho 0*2/241) 

Shock Tubo Incident Shock Mach Munbor 
Mall Enthalpy <Cp Tw) 

Prossuro to CP factor (1/Q) 

Host Rato to CH factor <774/ <Rho 0 > 

Pay-Rlddoll Host Transfer (1.00' Dlan Sphere) 


A - See Shock Generator Diagram 
• - See Shock Generator Dlogrsn 
Shock Generator Lip Diameter 


Parameter 

value 

(inches) 

9.373 

(inches) 

3.291 

(Inches) 

0.730 

LMbde 

0.0 


Run 19 
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Angular Position Relative to Stagnation Point (degrees) 

HERT TRRNSFER vs Gauge Po* i 1 1 on 
Run 19 
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Itodtl Parwat«r Valua 


Teat Condition a 

P© 


7.1500X10*2 POIA 

No 


1 .5120X10*7 (Pt/eac) 2 

To 


2.3420X10*3 deg A 

M 


12.1300 

0 


5.5550X10*3 Pt/eac 

T 


S. 4310X10*1 deg* 

P 


4.2370X10-3 PSIA 

Who 


4 .0750X10-0 Sluga/rt3 

Mu 


7.0*20X10-0 Sluge/rt-eec 

he 


3.1*20X10*5 i/rt 

Pa' 


0.1050X10-1 PS2A 

Q 


4.3000X10-1 P0ZA 

Mi 


2.9010 

Mw 


3.3545X10*0 (Pt/eee) 2 

CPf 


2.2*03 1/PSZA 

CMf 


2.7352X10-3 Pt2-a/BT0 

OoFP- 

0.2023 STO/rt2-a 


Mianolr Total fraimra 
Mtarvolr Total Enthalpy 
Mitmir Total Taaperetu re 
Preeitreaa Mach Wuaber 
Praaatraaa Velocity 
rmitrau Ta^erature 
Praaatraaa Static Praaaura 
Praaatraa* Danilty 
Praaatraaa Vlacoalty 
Praaatraaa fteynolda Wuaber 
Pitot Praaiura 

Dynamic Praaaura (Ah© 0*2/200) 

Shock Tuba Incident Shook Mach Muaber 
Wall Enthalpy (Cp To) 

Praaaura to CP factor (1/Q) 

Heat Rata to CH factor <170/ (Who 0 <Mo-H*) ) 
Pay-ftlddell Haat Tranafar 11.00' Olaa Sphere) 


i Shock Generator Diagram (inch**) 
i Shock Generator Olaqrta (inch**) 
Shock Generator Lip 


i.rs 

S.2IS 

Plat 

0.12 
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120 -1 


X 

100 - X 



-80 -60 -40 -20 0 20 40 

Angular Position Relative to Stagnation Point (degrees) 

PORT TRRNSF’ER vs Gauge Pos i 1 1 on 
Run 20 
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Model MriMtit Valuo 


Teat Conditions 


Po - 
MO - 
TO - 
M - 
U 

T - 
9 - 

Mho - 


0 « 
Hi « 

Mw • 
CFf « 
CHf - 
Oof*' 


7.10*0X10+2 
1. <310X10+7 
2 .4000X10+3 
12.1100 
5, *5*0*10+3 

o.moxio+i 

4 .2 *10X10-3 
3. *3*0X10-* 
1 .33*0X10-0 
1.0200X10+3 
•.10*0X10-1 
4.3770X10-1 
2.9*00 
3 .3731X10+4 
2.203* 

. 2. *373X10-3 

• *.3700 


MU Mi+oolr Total Fro a an re 

(Ft / *oo}2 Eesereolr Total Enthalpy 

4 mK Eeaervolr Total Tesporsture 

Free a trees Meek *wNi 

rt/aoc Freest roes Velocity 

4m* Freest reas Tcsperatore 

MX* F reeat reas Static Pressure 

Sluf»/Ft3 Free a trees Density 

Slues /Ft-see Freestreas Viscosity 

1/fX Freestreas Moynolds mrntooz 

HU Pitot Pressure 

PSIE Dynasic Pressure (Mho 0-2/200) 

r Shoek Tube Incident Shock Mach Pusher 

(Ft /sec 12 Mall Enthalpy (Cp Te) 

• /■••I Pressure to CP factor (1/0) 

Ft2-s/ST0 Meat Mte to CM factor (770/ (Mho 0 
■T0/Ft2-e Fsy-Middell Meat Transfer <1.00' Dias Sphere) 


. im shock Oenerator Dlegras (inches) 

• fee Shock Generator Diefras (Inches) 
Shoek Oenerator Up 


0.373 

3.2*3 

Flat 

0.17 
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Angular Position Relative to Stagnation Point (degrees) 

t-ERT TRRNSFER v* Cauga Po* 1 1 1 on 
Run 21 
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Teat Condition* 


»e • 
Me - 
Te - 
M - 
0 • 
T 

r 


Pe' - 
0 - 
Mi - 
H« - 

erf - 

CHI - 
Oof»« 


7.2750X1042 
1. <250X1047 
2.4000X1043 
12.1000 
5.4130X1043 
•.<420X1041 
4.3450X10-3 
4.0770X10-4 
7.2700X10-0 
3.1400X1045 
0.3400X10-1 
4.4400X10-1 
3.0140 
3.3427X1044 
2.2421 
2.4330X10-3 
4.5137 


MU tomfolr Total mature 

<rt/aec)2 Aaaereolr Total Enthalpy 

deg* Aeaartoir Total Tasperatura 

Tree a trees Mach Ouster 
rt/*ee Treat trees Velocity 

degM free* trees Teaperature 

MU Frees tree* Static Pressure 

Sluga/rt3 Tree* trees Den* it y 

Slugs/Pt-eec Free a trees Viacoaity 
1/rt Fraaatreas Raynelda Muster 

PSXA Pitot Praaaure 

PSXA Dynasic Praaaure (Mho 0*1/200) 

Shock Tube Incident Shock Mach Muster 
<rt/#ec)2 Wall Enthalpy <Cp Tw) 

1/PSZA Praaaure to CP factor (1/0) 

rt2-a/0TU Meat hate to CM factor <77*/<Hho U (Ho-Hw)) 

BTU/rt2-a Pay-Middell Heat Tranafer <1.00' Dias Sphere) 


A - See Shock Generator Dlagras 
S - See Shock Generator Dlagras 
Generator Lip Diane ter 


Pa reset er 

Vales 

(lnchea) 

0.375 

(inehaa) 

3.205 

< lnchea) 

0.425 

Laabds 

0.0 
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Model NriMUr Value 


Teat Condition* 


Po - 
HO - 
to - 
M - 
0 

T - 

P 


0 - 
Ml - 
Kw - 
CPf - 
CKf - 

OorR- 


7.2710X10+2 

1. *310X1047 

2. >940X10+3 

12.1100 

5.4230X10+3 

•.4440X10+1 

4.3240X10-3 

4.0440X10-4 

7 .2440X10-4 

3.1220X10+3 

•.3040X10-1 

4.4430X10-1 

3.0040 

3.3545X10+4 

2.2513 

2.4395X10-3 

4.5254 


MIA 

(Pt/aec) 2 
degR 

rt/**c 

degR 

PSZA 

siu«*/rt3 

llug*/rt-n 

i/rt 

PSIA 

PSIA 

(rt/**c)2 

l/PIZA 

rt2-*/BT0 

»TU/rt2-» 


burvolr Total Pxoaaure 
Reservoir Total enthalpy 
Reservoir Total Tenporaturo 
Pro «*tr«an Mach Hwfcor 
r roost ream Voloclty 
Proa at roan T an p araturo 
p reoat roan static Proaauro 
prooat roan Don* It y 
Prooat roan Viacoalty 
Prooat roan Hoynolda Hunbor 
Pitot Proaauro 

Dynonlc Proaauro (Wvo 0*2/244) 

Shock Tubo Incident Shock Mach Hunter 
Mall Enthalpy (Cp To) 

Proaauro to CP factor (1/0) 

Heat Hate to CH factor (774/ (Rho 0 (Ho-Ho)) 
fay-Riddell Heat Tranafor (1.00* Dian Sphere) 


A - See Shock Generator Dle^ran 
• - See Shock Generator Dlegran 
Shock Generator Lip Dianeter 


(Incite*) 

(lnchea) 

(inch**) 


9.475 

3.295 

4.425 

0.0 


Run 23 
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Angular Position Relative to Stagnation Point (degrees) 

l~EOT TRANSFER vs Gauge Position 
Run 23 
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Toot 

Condition* 

Fo 


7 .5140X10+2 PSIX 

So 


1.40*0X10+7 (Ft /aoc) 2 

To 


2.4540X10+3 dogR 

M 


12.OP00 

0 


5.7220X1043 Ft /aoc 

T 


S. ##10X10+1 dogR 

P 


4.4440X10-3 PSIX 

RhO 


4.0270X10-4 Slug*/Ft3 

MU 


7 .5440X10-0 Sluga/rt-aoo 

So 


3.0440X10+5 1/rt 

Po* 


0.5410X10-1 PSIX 

0 


4.5700X10-1 PSIX 

Hi 


3.0470 

Mo 


3.3475X10+4 (Ft /aoc) 2 

CPf 


3.1043 1/P0IX 

CHf 


2.4 949X10-3 Ft2-*/»TU 

Qom- 

4. #300 STU/rt2-* 


Raaorvoir Total fmivn 
Mi«mlr Total Enthalpy 
Xaaorrolr Total Toaporaturo 
F rooatroaa Mach luabtr 
F rooatroaa Voloelty 
p rooatroaa T oa p oratttro 
PrMitma static Froaaur* 

P rooatroaa Don* it y 
y rooatroaa Viaeoaity 
r rooatroaa Eoynolda Huabor 
Pitot Pro* aura 

Dynaalc Proaaoro (Rho D*2/iM) 

Shock Tubo Ineidont Shook Hach Muabor 
Wall Enthalpy <Cp Tv) 

Pro* aura to CP factor (1/0) 

Moat Rato to CW factor <770/<Rho 0 (Ho-Ho) ) 
Fay-Rlddoll Soat Tranafor {1.00' Diaa Sphoro) 


X - Soo Shock Oonorator Diagram 
a - Soo Shock Corporator Ciagraa 
Shock Gonorator Lip Dlaaotor 


Paraaotor 

Volvo 

(inchoa) 

10.375 

< inchoa) 

3 .255 

(Inchoa) 

0.425 

Lambda 

0.0 
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Angular Position Relative to Stagnation Point (degrees) 

t-G-tT TRflNSFE-R vs Gauqe Pos i 1 . 1 on 
Run 2M 


1 

<*0 
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Test Condition* 


Po - 
No - 
To - 
M 
0 
T 
P 

Rho - 


0 ■ 

Hi • 
No « 
CPf - 
CHf - 
oof*" 


7.3310X1042 
1 .€110X1047 
2.132 0X1043 
12.1100 
3.7010X1043 
1. 9210X1041 
4.1410X10-3 
4.0330X10-1 
7.3110X10-1 
3.0440X1043 
1.3370X10-1 
4.3450X10-1 
3.0200 
3.3799X1044 
2.1110 
2.3140X10-3 
4.1414 


1SZA MHrvolr Total rwiiur* 

(Ft /sec) 2 Resereelr Total Enthalpy 

tel Reservoir Total Temperature 

Frees tream Mach Number 
rt/aoc Freestreem Velocity 

4mr Proas tream T em p erature 

MIA Freestreem Itatlc Pressure 

Slugs /Pt 3 Prooat raa» Density 

Slug* /rt- sec Freestreem viscosity 
1/rt Freestreem Reynolds Humber 

MIA Pitot Pressure 

PUA Dynaelc Pressure (Rho 0*2/211) 

Shock Tube Incident Shock Mach Nueber 
(Pt/*ec>2 Nall Enthalpy <Cp To) 

1/PSIA Pressure to CP factor (1/01 

rt2-./(TC H..t lut. t. CH fact« ara/(NM V 

•TO/Ft2-a Pay-Riddel l Heat Transfer (1.00 Diae Sphere) 


A - See Shock Generator Diagram 
» - See Shock Generator Diagram 
Shock Generator Lip Diameter 


Parameter 

Value 

(Inches) 

10.175 

(inches) 

3.293 

(inches) 

0.423 

Lambda 

0.0 


Run 23 
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Angular Position Relative to Stagnation Point (degrees) 

•-ERT TRANSFER vs Gauge Pos 1 1 1 on 
Run 25 
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Test Condition* 

fo • 1.1090X10*2 MU 

no • i.*o*oxio+7 (rt/**c)2 
To - 2.3*70X10+3 degR 

H - 12.1200 
O • 3.5**0X100 ft/*oc 

T • •.5300X10+1 degR 

• . 4.5000X10-3 PSZA 

Rho - 4.3300X10-0 Sluga/rt3 

Hu . 7.1020X10-0 Siuga/Ft-»ec 

IU - 3.3030X10+5 1/Ft 

po' - 0.0130X10-1 P5IA 

q • 4.7130X10-1 PSIA 

Hi - 3.0230 

Kw - 3.32*5X10+* (rt/aee)2 

CPf - 2.1210 1/F5IA 

CMC • 2.5005X10-3 Ft2-»/BTU 

gent- *.410* ®TO/rt2-* 




Model 

Parameter 

Value 

Reservoir Total 

p re* sure 

r - See Shock Generator Diagram 

( inches ) 

0.375 

0 - see Shock Generator Diagram 

(Inch**) 

3.2*5 

Reaervoir Total 

Enthalpy 

Shock Generator Lip Dlaneter 

(inches) 

O.C25 

Reservoir Total 

Temperature 

Lambda 

0.13 


n+ttr+M Mach Humber 
rMitr+m Velocity 
re* at rose Te**>erature 
r*««tr«u Static Mimr* 
r++itr*i* D*n*lty 
iMitr+a* Vi*co*ity 
mitt+i* Reynold* Humber 
>itot Pressure 

ivnaetc Pressure (Rho 0*2/200) 
thock Tube Incident Shock Mach Humber 
fall Enthalpy (Cp T«) 

’reaaur* to CP factor (1/0) 

leat Rat* to CH factor (770/(Rho 0 (Ho-Rw) ) 
‘•y-Mddal 1 Heat Tranafar (1.00' Dime Sphere) 


Run 27 
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Angular Position Relative to Stagnation Point (degrees) 

t"EIOT TRANSFER vs Gauge Position 
Run 27 
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T*at Condition* 


to • 
Xo - 
To - 
M • 
0 • 
T - 
P 


0 • 
Hi - 
Kw - 
CPf - 
CMf - 
QoFft- 


7.3*50X10*2 
1.51*0X1047 
2.5130X1043 
12.1400 
5.4790X1043 
*.1*10X1041 
4.3440X10*3 
4.3270X10*4 
(. * *10X10** 
3.4450X1049 
*.4340X10-1 
4.5100X10-1 
2.9330 
3.3271X1044 
2.2172 
2.7003X10-3 
4.1444 


psxa 

<rt/**c)2 

4*9* 

rt/#ec 

4*9* 

MIA 

aiu**/rt3 

siu«*/rt-*«e 

l/rt 

MIA 

MIA 

(rt/**c)2 

1/PSIA 

rt2-*/*TU 

BT0/rt2-* 


Itaaorreir Total Pro ••or* 

R***rrolr Total Enthalpy 
Aaaarrolr Total Tanperature 
PrMitrMB Mach dumber 
rrMttnw velocity 
PrMitrau Temperature 
rmitma Static freaaure 
r reeat ream Dtnilty 
Pro* at roan Viacoaity 
r moat roan Haynold a dumber 
Pitot Preaaure 

Dynamic Proaaura (Xho 0*2/2M> 

Shock Tub# Incident Shock Mach Number 
Wall Enthalpy (Cp Tw) 

Proaaura to CP faetor (1/0) 

Haat Bate to CM factor (77*/ (Nh© O (Ho-Hw>) 
fay -Riddell Boat Tranafer (1.00' Plan Sphere) 


A - See Shock Generator Diagram 
* - ft** Shock Gan* rat or D 1*9 ran 
Shock Gonarator Lip Dian*t*r 


Paranater 

Value 

(inch**) 

9.375 

(inch**) 

3.295 

(lnchaa) 

0.425 

Lambda 

0.20 
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120 -i 


100 H 


80 H 


X 

X 

X 

X 


X 


60 


l 

cr 


40 H 


20 H 


-80 


X X 


-60 


X 


>x 

X X 
X* 


X 

X 


X 

X 

x< 


S*"** 


•40 


~ r 

-20 


X X 


20 


~] 

40 


Angular Position Relative to Stagnation Point (degrees) 

PERT TRRNSFER v* Gauge Pos 1 1 1 on 
Run 28 
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Modal hnwtcr 


Teat Condition* 


Po - 
So - 
To - 
M - 
0 - 
T 

r - 


o « 

Ml • 
Kw « 
CPf « 
CHf • 

0 orm« 


7.5010*10*1 
1.9010X10*7 
2 .3200X10*3 
12.1400 
5.3030X10*3 
• .2930X10*1 
«. 4200X10-3 
4.3900X10-0 
0.0420X10-0 
3.4400X10*9 
0.9940X10-1 
4.3740X10-1 
2.0040 
3.3302X10*0 
• 2.1003 

. 2.0407X10-3 

> 0.2904 


MIA 

(Vt/sec)2 

4*9* 

Pt/sac 

degR 

rot* 

Slugs /ft 3 

Slugs/rt-sec 

l/rt 

MIA 

MIA 

(Pt/*ee) 2 
1/MIA 
rt 2 -*/»T 0 
STU/rt2-s 


MHmlr Total Pressure 
Rasarrolr Total Enthalpy 
Reservoir Total Temperature 
rroaatraam Mach Sudber 
Frees tread Velocity 
rraaatroaa Te^erature 
r real tread Static Pressure 
Frees tread Oanalty 
Free a tread Viieoaity 
Fseeitread Reynolds Mudfcer 

Pitot Praaiure 

Dynadlc Pleasure (Rho U'2/20t) 

OHock Tube Incident Shock Mach 
Wall Enthalpy (Cp Tw) 
pro a sure to CP factor (1/0) 

Meat Rata to CH factor (770/ (Rho 0 (Ho-HoU 
ray-Rlddell Meat Tranifer (1.00' Diad Sphere) 


A - Sea meek Generator Diegrad 
B - See mock Generator Diagraa 
Shock Generator lip Oiadater 


(inches) 
(inches ) 
(Inches) 


0.379 

3.20* 

0.023 

0.20 
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80 — 



-80 -60 -40 -20 0 20 40 


Angular Position Relative to Stagnation Point (degrees) 

hERT TRANSFER vs Gauge Pos ■ 1 1 on 
Run 29 
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Modal HriiiUr Vilw 


r««t Condition* 


to • 7.3900x10+2 mia 
io - 1.3490x10+7 <rt /*oc) 2 

ro • 2.3330X10+3 dagA 

1 - 12.1400 

3 - 3*5130X10+3 Pt/aoc 

t • 0.2070X10+1 dogR 

t - 0.4710X10-3 PS1A 

Oho - 4.3740X10-0 Slug*/Pt3 

• 0.9710X10-0 aiug*/rt-*oc 

• S. 4410X10+5 1/rt 

* - 0.4390X10-1 P4IA 

- 4.4200X10-1 PSIA 

• 2.0440 

• 0.3340X10+4 <rt/*o«!2 

( - 2.1440 1/MIA 

f - 2.4102X10-3 Pt2-a/*TO 

joTR- 4.3303 OTO/rt2-* 


Raaorvoir Total Proaauro 
Ooaorroir Total tnthalpy 
Raaorvoir Total Ta^poratura 
rrooatroaa Mach Ruabar 
Prooat roan Velocity 
Prooat roan Tooporaturo 
rrooatroaa Otatle Proaauro 
rrooatroaa Danaity 
rroaatraaa Vlacoaity 
rrooatroaa Raynold* Ruabar 


itot Proaauro 

ynaale Proaauro (Rho 0*2/290) 

hock Tuba Inc 1 dan t Chock Mach Ruabar 

all Enthalpy <Cp To) 

roaauro to CP factor (1/0) 

oat Rata to CM factor (774/ (Rho P (Mo- Mu) ) 

ay-Aiddall Moat Tranafar (1.00* Diaa Sphoro) 


A - Soo Shock Oanarator Dlagraa 
% - Boa Shock Oanarator Diagraa 
Shock Oanarator Lip Dianator 


(inchoi) 9.374 
(inchaa) 3.293 
(inchaa) 0.425 
Laabda 0.31 
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BTU/SQ. FT/SEC 



Angular Position Relative to Stagnation Point (degrees) 

HEPT TRANSFER vs Gauqs Pos i 1 1 on 
Run 30 
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Nodal farawur Valua 


To - 
M - 


T - 

r - 


Taat Condition* 


7,5410X10*2 
1. 5170X10*7 
2.2*10X10*3 
12.1400 
5.4240X1043 

t.#*30X104l 

4.4350X10-3 

4.4440X10-4 

4.7220X10-4 

3.4300X1045 

4.5*30X10-1 

4.5*50X10-1 

2.4310 

3.3174X1044 

2.173* 

2.4400X10-3 

4.0427 


0 - 
Ml - 
Hw - 

erf - 
exf - 

QoPR- 


rsxx 

(Ft /sac) 2 
dagR 

Pt/aac 

<*•9* 

PSIA 

*lug*/rt3 

*lU9*/rt-a< 

l/rt 

PSIA 

PSIA 

(Pt/aac>2 

1/P41A 

rt2-*/»TU 

BTU/Pt2-# 


toaanrelr Total Praaaura 
Aaaarrolr Total Enthalpy 
Aaaarvolr Total Tanparatura 
Praaatraaa Ha eh Ruabar 
Praaatraaa Valoclty 
p moat roan T an p a r atoro 
Praaatraaa Static Praaaura 
Praaatraaa Oaaalty 
Praaatraaa viacoalty 
Praaatraaa Raynold* Xuabar 
Pitot Proa aura 

Oynaaic Praaaura (Rho 0*2/244) 

Shock Tuba Inc 1 dan t Shock Mach Huabar 
Wall Enthalpy (Cp Tu) 

Praaaura to C» factor <1/01 

Hoat Rata to CM factor <771/ <Rh© 0 (Ha-Ha)) 

Pay-Riddall Hoat Tranafor (1.00' Olaa Sphoro) 


A - Soo Shock Oanarator D 1*9 ran 
S - Soo Shock Oanarator 01*9 ran 
Shock Oanarator Lip Diaaatar 


(inch#*) 

(lnchaa) 

(inchaa) 


4.375 

3.243 

0.423 

0.0 


Run 31 
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Angular Position Relative to Stagnation Point (degrees) 

TRflNSF"ER v* Gauge Pos 1 1 1 on 
Run 3 1 
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Test Condition* 


Hod«l raraMtir 


Po 

3 . 9440X10+3 

PS1 A 

Rasarvolr Total Praasura 


Ho 

1 .•008X10+7 

(Ft/sec) 2 

Reservoir Total Enthalpy 


To 

M 

2.6566X10+3 

12.5450 

dagA 

Reservoir Total Temperature 
Freeatream Ha ch Number 


U 

5.9155X10+3 

Ft/sec 

Freestream Velocity 


T 

•.9334X10+1 

dagR 

Freeatream Temperature 


P 

1 .9029X10-2 

PSXA 

Freestream Static Pressure 


Rho 

1.7271X10-5 

Slugs/Tt 3 

Freeatreasi Density 


Hu 

7.0610X10-0 

f luga/rt-sec 

Freestream Viscosity 


Re 

1.4420X10+6 

i/rt 

Freestream Reynolds Number 


Po' 

3.9243 

PSIA 

Pitot Pressure 


0 

2.09B5 

PSXA 

Dynamic Pressure (Rho LP2/268) 


HI 

3.2450 


Shock Tube Incident Shock Mach Number 

Hu 

3.3073X10+6 

(Tt/sec) 2 

Nall Enthalpy (Cp Tw) 


CPf 

4.7653X10-1 

1/PSIA 

Pressure to CP lector (1/0) 


CHf 

5.1000X10-4 

Ft 2-s/BTU 

Heat Rate to CH factor (776/ (Rho 

U (Ho-Hw) ) 

OoFR 

1.6213X10+1 

BTU/Ft 2- • 

Fay-Riddel 1 Heat Transfer (1.00' 

Dlam Sphere) 


A - it* shock generator diagram (Inches) 
B - sea shock ganarator diagram (Inches) 


Run 43 


Value 

• .711 
1.402 


A-50 
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Angular Position Relative to Stagnation Point (degrees) 

HEIfiT TRRNSFER v* Gauge Po* i t i on 
Run 33 
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Test Coeditions 


Po - 7, *020X10+2 MIA 

Ho - 1 . •040X10+7 (rt/see)2 

TO - 2.3700X10+3 degR 

K - 12.1400 
0 - 5*5770X10+3 rt/aec 

T - ■. 4720X10+1 do gS 

9 - 4.4320X10-3 MIA 

Xho - 4.4330X10-4 Slug*/rt3 

Hi - 7.1240X10-4 Slugs/rt-eec 

M • 3. 44*0X10+5 1/rt 

•o' - a. *530X10-1 MIA 
q m 4.7470X10-1 *BIA 
Mi - 2 . **oo 

No • 3 . 343*X10+4 (Pt/»oc)2 

erf - 2.oaaa i/mia 

CHf - 2.4714X10-3 rt2-a/STO 

QoM- 4.4311 BTTJ/rt2-i 


Aeservolr totol Pressure 
Aesereoir Total Enthalpy 
So servo ir Total Temperature 
Freest roan Mach Muafeer 
r roost roan Velocity 
Freestream Toaa>oratttro 
r roost roan atatic Pressure 
r roost roan Donslty 
Freestream Viscosity 
r roost roan No yn olds Antor 


ltot Pressure 

ynanic Pressure (Aho 0*2/2*a) 
hock Tub# Incident Shock Mach Nunfeor 
all Enthalpy (Cp To) 
rossuro to CP factor (1/0) 

•at Sato to CM factor <774/ (Sho 0 (Ho-Hw) > 
ay-Siddoll Moat Transfer (1.00' Dion Sphere) 


Model Paranetor Value 

S - See Shock Oenerator Diagram (Inches) *.12E 
E - See Shock Oenerator Diagram (Inches) 3.334 
Shock Generator Lip Dlaneter (Inches) 0.423 

Lambda 0.31 


Sun 34 
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80 -i 


X 



Angular Position Relative to Stagnation Point (degrees) 

t-EPT TRANSFER vs Gauge Pos 1 1 • on 
Run 3H 
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To at 

Condition a 

to 


S. 0*30X1042 PSIA 

Mo 


1. *100X1041 <pt/aoc)2 

To 


2.3110X1043 degft 

K 


12.1500 

0 


S.5SS0X1043 Pt/aoc 

T 


• . 4550X1041 4og ft 

f 


4.7020X10-3 PSIA 

Rho 


4.4(10X10-5 Sluga/rt3 

Mu 


7.14*0X10-* Slug*/Pt-a*c 

Ra 


3.50*0X1045 1/rt 

Po' 


».0**0X10-1 PSIA 

0 


4, *440X10-1 PSZA 

Ml 


2 . 9(10 

Mv 


3.3501X104* crt/a*c>2 

CPf 


2.0555 1/PIZA 

CMf 


2 . 4339X10-3 Pt2-a/STO 

OoPR- 

*.7017 BTU/Pt2-a 


toaamir Total Praaaurn 
Rararrotr Total Enthalpy 
Raaarvolr Total Tawparaturn 
Fraaatraan Mach Wab*t 
Fro* at roan VOloclty 
Praaatraan To^oraturo 
p matron »tatle Proaauro 
Proaatroao Dana It y 
Prooat roan Vlacoalty 
Prooat roan Reynold* ftabai 
Pitot Proaauro 

Dynamic Proaauro (Rh© 0*2 /2lt) 

Shock Tubo Incident Shock Mach Muabor 
Mall Enthalpy (Cp Tw) 

Proaauro to CP factor <i/0) 

Moat Rato to CM factor <H*/(*h° 0 <Mo-Mi*n 
Fay-Rlddell Hoat Tranafor Cl. 00' Dlan Sphoral 


A - soo Shock Generator Diagram 
E - Soo Shock Gonorator Diagram 
Shock Gonorator Lip Dlanotar 


Paranatar 

Value 

(Inch**) 

*.12* 

(Inch**) 

3.33* 

{Inchar) 

0.425 

Lambda 

0,3* 


Run 35 
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Test Conditions 


Po - 7.8240X10*2 MIA 

HO - 1.5440X10*7 (Pt/soc)2 

To - 2.3200X10*3 degR 

M - 12 .1(00 

0 - S. 5010X100 rt/soc 

T - «. 2400X10+1 deflR 

r - 4 .3490X10— 3 PSXA 

HhO - 4.4*30X10-* »iogs/rt3 

Hu « 4. *310X10-4 fluos/rt-eec 

M - 3.5720X10*3 1/Ft 

Po' - 8.1530X10-1 PSIA 

3 . 4.7350X10-1 MIA 

HI - 2.9510 

Hw • 3.3404X10*4 (Pt/sec)2 

ZPf - 2.111* 1/PSIA 

ZHt • 2 . 5S4*X10-3 rt2-s/BT0 

3om- 4.3770 BT0/rt2-» 


MHrrolr total Prossuro 
Reservoir Total Enthalpy 
Reservoir total Taapersture 
Proostraaa Mach Bafcst 
p roost roan valoelty 
Prooatrooa Te^e ratura 
Proostraaa Btatlc Prossuro 
Proostroaa Donalty 
Proostraaa Viscosity 
Proostroaa Reynolds »«b*r 
Pitot Prossuro 

Oynaalc Prossuro <Rho 0*2/244) 

Shock Tuba incident Shock Mach Muabor 


■11 tnthalpy (Cp Tw) 
rosauro to CP factor (1/Q) 

Ht MM to C* f.ct.z tllt/IMio o WO-H.U 
•y-Rlddall Host Transfer (1.00' Dtaa Sphere) 


i - see Shock Generator Dlsgran 
i - See Mock Generator Dlsgran 
Shock Generator Lip Disaster 


Paraaoter 

Value 

(Inches) 

*.124 

( inehes ) 

3.338 

(inches) 

0.425 

Laabda 

0.0 


Run 34 
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Angular Position Relative to Stagnation Point (degrees) 

t-EPT TRPNSFER vs Gauge Pos ■ t ■ on 
Run 36 


B-57 


Test Conditions Model NraMtsr Valeo 

Po m 7.9150X10 +2 PSXA Reservoir total Pressure A - See Shock G ene rator D1 agree (leches I 9.120 

Ko * 1 . 0000X10*1 (ft /sec) 2 Reservoir Total Enthalpy S - See Shock Generator Dlagrae (inches) 1.550 

to - 2 .55(0X10*5 degR Reservoir Total Teeperature Shock Generator Lip Pi see ter (inches) 0.025 

M - 12.1000 Free «t rose Mach Hunter LaaiMa 0.0 

0 - 5 .1100X10+3 Pt/sec Preestreasi Velocity 

T • S, 4550X10+1 degR Preestreae Temperature 

P - 0.0490X10-3 PS1A Preestreae Static Pressure 

Rho • 4.4090X10-0 Slugs/Ft3 Preestreae Density 

Mu - 1.0900X10-9 Slugs/Pt-sec Preastraae Viacosity 

Re - 3.5070X10+5 1/Ft Preastraae Reynolds Mueber 

Po' • 9.0010X10-1 PSIA Pitot Pressure 

0 - 4.1130X10-1 PSXA Dynaelc Pressure (Rho 0*2/299) 

Ml - 2*9750 Shock Tube Incident Shock Mach Wueber 

Nv - 3.3513X10+0 (Pt/sec)2 Mall Enthalpy (Cp Tv) 

CPf - 2.0770 1/P5XA Pleasure to CP factor (1/0) 

CHt - 2.4115X10-3 Pt2-s/9TO Neat Rate to CM factor (719/ (Rho 0 (No-Kv) ( 

QofR- 9.0219 BTU/Pt2-s Pay-Riddall Meat Transfer (1.00* Dime Sphere) 


Run 37 
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Angular Position Relative to Stagnation Point (degrees) 

t-EIflT TRANSFER vs Geuqs Pos ition 
Run 37 
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black and « H1Tt 



teat Condition* 


7. *470X10+2 
1.3430X10+7 
2.3300X10+3 

12.1700 
3.3410X10+3 
•.3300X1041 
4.030X10-3 
4 .30*0X10-4 
7 .0070X10-® 
3.3440X10+3 
•.••00X10-1 
4.4070X10-1 
2. *510 
3.3551X10+4 
2.0403 

. 2 .4*42X10-3 

> 4.3210 


To - 
M - 
0 

T ' - 

t - 
Pho - 


Q 

HI • 
Kv - 
CPf ■ 
CHf * 
QoPP< 


PSXA 

(Pt/aec) 2 

degP 

rt/ooc 

degP 

PSXA 

si«ga/rt3 

Sluga/rt-a< 

l/rt 

paiA 

PSXA 

trt/**ci2 

1/P5IA 

rt2-*/»T0 

»TO/rt2-» 


Mi«mir Total Preaaure 
Peaar+olr Total Enthalpy 
Paaerroir Total Temperature 
rrooatraaai Hach Punter 
Tree at ream Voloolty 
rroeatream tempo”*®** 
rmitraaa Static Preaaure 
p roe at roan Oonalty 
rroeatream Viacoalty 
rroeatream Peynolda Pwter 
pitot Proa aura 

Dynamic Proaauro (Pho ®** / * M ]' 

Shock Tuba Xncldont Shock Hach Puater 
Hall Enthalpy «Cp To) 

Proaauro to CP factor (1/0) . . 

Koat Pato to CM factor (77*/ (Pho 0 ) 

St£pi£ll H..t Tranafer <1.00' Ola. Sph.r.) 


A - teo Shock Generator Diagram 
B - Boo Shock Generator Diagram 
i Oonorator Lip Diameter 


Parameter 

Valeo 

( inchea ) 

11.424 

(lncher) 

3.334 

(inchea) 

0.424 

Lambda 

0.0 


Pun 34 
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Angular Position Relative to Stagnation Point (c 

HO^T TRPNSFER v* Gauge Po* i 
Run 38 
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Modal Parameter Value 


Tait Condition* 



Po' - 
Q - 
Mi - 
H* “ 

erf - 
CHt - 
gofK* 


1. 5400X10+2 rsx* 

1 .5410X10+7 (rt/aec)2 
2.2100X10+5 deg* 

12.1100 

5.4000X10+5 rt/*«c 
0.1420X10+1 deg* 
4.5050X10-5 PSIA 
4.5710X10-4 01 « 0 */rtS 
0.0400X10-0 Slug*/rt-*ec 
5.5020X10+5 1/rt 
0.5550X10-1 0»I* 
4.5450X10-1 MI* 

2.0000 

5.5574X10+4 (FX/aec>2 

2.1011 I'”** 

2.4757X10-5 Pt2-*/#TTJ 
0.1427 0T0/rt2-» 


Reservoir Total Praaaura 
Reservoir Total Enthalpy 
Reservoir Total Ta^enture 
Freest roam Mach l»M r 
Proa it roan Velocity 
Proa at roan Temperature 
Praaatraan Otatle Pro a aura 
r ran at man Danalty 
Praaatraan Vlacoalty 
Praaatraan Reynold* Munbar 


tot Praaaura 

nanlc Praaaura (*ho 0 2/2 00) 
ock Tuba Incident Shock Mach »u 
,11 Enthalpy «=P To) 
assure to CP factor U/0> 

,.t Onto to CH factor (770/<*ho 
iv-Rlddall Maat Tranafar (1.00 


XJ (Ho-Hv) ) 
plan Sphere) 


H _ shock Generator Diagram 

B - Sea Shock Generator Diagram 
Shock Generator Lip Diameter 


(lnchaa) 0.434 
( lnchaa) 3.425 
(lnchaa) 0.425 
Lambda 0.0 


Run 30 
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Teat Condition* 


Ho - 
To • 
M 
0 
T 

f - 

Rho - 


Po' - 
Q * 
Ml - 
Km - 
Cff - 
CKf - 

0©m- 


7.51*0X10+2 
l, 5*20X10+7 
2.3070X10+3 
12.1*00 
5.53*0X10+3 
3.3300X10+1 
4.3M0X10-3 
4 .2510X10-* 
7.0070X10-* 
3.3110X10+5 
•.4700X10-1 
4.52*0X10-1 
2. *200 
3.31**X10+« 
2 . 20*2 
2.4550X10-3 
*.3111 


MIA 

(Ft /sec) 2 
degR 

pt/*ec 

degR 

MIA 

Slugs/Pt3 

Slugs/Pt-w 

l/pt 

•SIR 

•SIR 

(Pt/sec>2 

1/PSIR 

Pt2-s/*T0 

»TU/Ft2-s 


RtMH+lr Total Pressure 
Reservoir Totol Enthalpy 
Res ervolr Totol Temperature 
r roost room Mach Nwbor 
•roost roan Vo loci ty 
•roost roan T ea p o r eturn 
•roostroaa Static Pressure 
Free stream Density 
Prooat soon Viscosity 
proostroan Reynolds ftaber 
Pitot Pressure 

Dynanle Pressure <Rho 0*2 /2**) 

•hock Tube Incident Shock Mach llunber 
Wall Enthalpy (Cp To) 

Pressure to CP factor (1/0) 

Heat Rato to CH factor (77*/(Rho 0 (Ho-Ho) ) 
ray-Rlddell Heat Transfer (1.00' Diaa Sphere) 


r - See Shock Generator Dia-grae 
• - See Shock Generator Dlagraa 
. Generator Lip Dlanetor 


Paraeotor 

Value 

(inches) 

• . *3* 

(Inches) 

3.425 

(inches) 

0.(25 

Lambda 

0.0 


Run 40 
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Angular Position Relative to Stagnation Point (degrees) 

hEPT TRRNSPER vs Gauge Pos i 1 1 on 
Run MO 
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T*ft Condition# 


9c - 7 .<430X10+2 MI* 

HO • X. <0*0X10+7 (ft/aoe)2 
To - 2.3220X10+3 dogR 

H - 12.1700 
O - 3.3*30X10+3 rt/aoc 

T - *.4420X10+1 dogR 

9 m 4.4140X10-3 MIA 
Hhe - 4.22*0X10-4 *lu9*/rt3 

10, . 7.11*0X10-* *lu9#/rt-ooc 

Ho . 3.31*0X10+3 1 /rt 

To* • *.5430X10-1 P*Ih 

Q - 4.3*00X10-1 P 8 IA 

Hi • 2.3220 

Hw • 3.3323X10+4 (rt/a#c>2 

CTf - 2.1*33 1/PSIA 

CHf • 2.5*43X10-3 Pt2-#/»T0 

QoPR- <.4733 *TU/rt2-. 


Retorooir Total Pitwaw 
Hoaoroolr Total Enthalpy 
Mi+noir Total Tanpnraturo 
r root t roan Haeh Sunbor 
r root t roan Valocity 
Proostroan Tonporaturo 
r roost roan Static Pxneenro 
Prooat roan Donaity 

p root t roan Viacoaity^ 

prooat roan Roynolda later 


Pitot proaaura 

Dvnanic Praaauro (Rho U*2/2**) 

Shock Tubo Incident Shock Mach Wunbor 


fall Enthalpy <Cp To) 

roaaura to CP factor (1/0) 

loat Rato to CM factor (77*/ (Rho 0 (Bo-Mo)) 

ay-Rlddoll Moat Tranafar (1.00' Oian Sphoro) 


A 

S 


Modal 

- Soo Shock (Sonorator Dlagrao 
_ H 4 Shock Oonorator Ding ran 
Shock Oanorator Lip Dlanotor 


Paranotor Valuo 

{lnchoa) * . <3< 
(lnchoa) 3.423 
(lnchoa) 0.425 
Lambda 0.20 


Run 41 
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T#*t Condition* 


To - 
N • 
O - 
T • 
r • 


Q - 
Mi - 
It* • 

erf - 
cur - 

QofM 


7.1140X1042 
1.5*20X1047 
2.32*0X1043 
12.1400 
5.3370X1043 
5.3540X1041 
4.3340X10-3 
4.3540X10-4 
7.0330X10-5 
3.4330X1043 
5.7*30X10-1 
4.7020X10-1 
2. *430 
3.3449X1044 
2.1274 
2.5440X10-3 
4.4*05 


rsiA 

<rt/**c)2 

dagR 

rt/**« 

4*gK 

rm 

Slug*/Tt 3 

Slug*/rt-« 

i/rt 

rm 

P81A 

(rt/#*c)2 

i/rszA 

ft2-*/5TO 

5W/rt2-» 


Mfirwir Total r**MM* 

Matnoit Tot*l Enthalpy 
MatrvoU Total !«p*»tor* 
rmatrtw Mch *»■*•* 
rcMitr*** Velocity 
PrMitrM* Taa*aratoro 
riM«tr«u *t«t ic irunr* 
riMitm* Don* it y 
Pnutrm vi*co*ity 
PrMitrM* Roynolda ***** 

Pitot rro**uro 

Dyn«*lc rmion (Ww 0*2/255) 

Shook Tub* Incident Shock lUch Maobor 
Wall Enthalpy tep T*> 

Praatura to C? factor (1/0) 

Heat Eat# to C* factor (775/ (Eho 0 («#-«#>) 
Pay-Eiddall H*at Tran* far <1.00* Dlao Spharo) 


A - So# Shock Generator Diagram 
5 - Saa Shock Ganarator Diagram 
Shock Ganarator Lip Dlamatar 


Paramator 

Valo* 

(Inch**) 

5.4)4 

(Inch**) 

3.425 

(inch**) 

0.423 

Laabd* 

0.31 


Run 42 
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Model FiriMUl Valua 


Teat 

Condition* 

Po 


7.7400X10+2 PSIR 

Ho 


1 .5440X10+7 (rt/*OC)2 

TO 


2.3140X10+3 deg* 

M 


12.1700 

0 


5.5510X10+3 rt/aoc 

T . 


0 . 3540X10+1 dogR 

P 


4.5040X10-3 PSXR 

Rho 


4.3440X10*4 Slug*/Ft3 

Hu 


7.0300X10-4 Slug*/rt-*ec 

Re 


3.4500X10+5 1/rt 

Po» 


4.7410X10-1 PSIR 

Q 


4.4740X10-1 PSXR 

Ml 


2.4310 

Mo 


3.3724X10+4 (rt/*oc)2 

CPf 


2.1343 1/PSIR 

CMf 


2.5424X10-3 rt2-*/BT0 

Dors- 

4.4511 BTU/rt2-0 


MMmlr Total »**««a 
Total lathalpy 
fteaerrolr Total Temperature 
Tree* tree* Mach «»bor 
Prooatroaa Velocity 
Free* tree* T oepo r atare 
TtMitma Static froaauro 
rnMtma Don* it y 
Tree at ream Viaeoaity 
f reeat ream Reynold* Duabor 
Pitot Pro* aura 

DyaMle lioaiw* ttt» 0 M 2/2IB) 

Shock Tube Incident Shock Mach Number 
Mall Bnthalpy <Cp To) 

Froaauro to CP factor U/Q) 

Hoot Rato to CH factor (774/ (Rho 0 <H©-Hv > \ 
Pay-Rlddell Scat Tranafor <1.00' Diam Sphoro) 


A - Soo Shock Generator Diagram 
S - Soo Shock Gone rat or Diagram 
Shock Generator Lip Diameter 


( Inches ) 
(incite*) 
(inchea) 
Lambda 


M3( 

3.425 

0.425 

0.34 


Run 43 
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Angular Position Relative to Stagnation Point (degrees) 

O/QoCF-R) vs Gauge Pos i t i on 
Run H 3 
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Model Paraneter Value 


Teat Condition* 

»o - 7 .3M0X1Q+2 

Ho - 1.9*50X1047 

TO - 2. 3050X1043 

n - l2.i«oo 


MIA 

(Pt/aec) 2 


O 

T - 

9 - 


to* - 
Q - 
HI - 
Nw • 

err - 

CHI - 
QoTP- 


5.5*10X1043 

•.3*70X1041 

4. 2 *00X10-3 

4. 1*00X10-* 

7.0*30X10-* 

3.2*00X1045 

*.3150X10-1 

4.44*0X10-1 

2 . * 0*0 

3.3*23X104* 

2.24*5 

2.*»10X10-3 

4.310* 


rt/aec 

MIA 

•iu**/rt3 

ii«9»/rt-*< 

l/rt 

rszA 

PSXA 

<rt/Mc >2 

l/t*lA 

rt2-*/»TO 

■TD/rt2-» 


RMtmir Total »»*»»« 

Reservoir Total Enthalpy 
MMrwlr Total Temperature 
tmitma Mach Humber 
rrMittM* Velocity 
rrMitnM T aa p a r ature 
PmitrtM Static treasure 
rrMitrau Dana It y 
Praaatraan Vlaeoaity 
Praaatraaa Aaynolds Humber 
titot treasure 

Dynamic treasure <Hho 0*2 /2**) 

Shock Tuba Incident Shock Mach Xuaber 
Hall Enthalpy <Cp Tv) 
traaaura to C? factor (1/0) 

Heat Pate to CM factor (77*/(Pho 0 (Ho-He) ) 
rayHUddall Xaat Tranafar <1.00' Dlaa Sphere) 


A - San Shock Qanarator Dlagraa 
D - San Shock Generator Dlagraa 
Shock Oanarator Lip Dlaaatar 


(inchea) 

(Inches) 

(inches) 

LmM« 


*.143 

3.512 

0.(25 

0.0 


Pun 44 
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Angular Position Relative to Stagnation Point (degrees) 

KCPT TRANSFER vs Gauge Pos.t.on 
Run MM 
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ftit condition* 


re - 
no - 
To - 
N - 
0 - 
T - 
f - 


QoF*- 


7.7470X1042 

1.4470X1047 

2.1440X1043 

12.1400 

4.4410X1043 

4.4740X1041 

4.4470X10-3 

4.1740X10-4 

7.2470X10-4 

3.2330X1045 

0.4440X10-1 

4.4300X10-1 

2.5450 

3.4040X1044 

2.1402 

2.3242X10-3 

4.7141 


MXA 

(rt/sec) 2 

deft 

rt/aec 


MIA 

Slug* /Ft 3 

siug*/rt-a< 

l/rt 

MIA 

MXA 

(Pt/**c»2 

1/MIA 

Pt2-*/3T0 

tto/rt2-* 


Mieneir Tot*l fwiiw* 

Mterveir Total Enthalpy 
Reservoir Total Temperature 
rrewtreM Mach Vmbmw 
r roast roan Valocity 
rreeatreea T a^o r ctaro 
rneitxeaa Static fra* aura 
Praaatraaa Dan* it y 
Fraaatxaaa Viacoaity 
rraaatroaa Reynolds Euabar 
Pitot Pra sacra 

Dynaaic Pro* aura (Aho 0*2/244) 

Shock Tuba Incident Shock Mach 

Mall Enthalpy 

Prassura to CP factor 

Kaat Sato to CH factor (770/ (Ah© 0 (Ho-Ku) ) 
ray-Alddall Moot Transfer (1.00' Diaa Sphera) 


h - Saa Shock Generator Diagram 
B - Saa Shock Generator Diagram 
Shock Generator Lip Diaaatar 


Paraaatar 

Valua 

(inches) 

4.143 

(inches) 

3.512 

(inches) 

0.425 

Laabda 

0.20 


Run 45 
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Angular Position Relative to Stagnation Point (degrees) 

HEIPT TRPNSFER vs Gauge Pos i t i on 
Run 


B-75 


Teat Condition* 


Modal laraMtar Value 


to - 7 .7740X1042 PSIA 

KO - 1.5*00X1047 (Pt/*ec)2 

To • 2.2*30X1043 degR 

K - 12.1*00 

0 - 5.5*70X1043 rt/»oc 

T - t , 37*0X1041 dog* 
r • 4.4450X10-3 F5IA 

Mho - 4.3010X10-4 Slog*/rt3 

Hu . 7 .04*0X10-* siug*/ft-*ec 

M • 3.3*70X1045 1/Pt 

To # • •. 45*0X10-1 PSIA 

0 - 4 .4210X10-1 PSIA 

Hi • 2.0*00 

Hw - 3.4072X104* (Pt/aec)2 

CPf - 2.1*0* 1/POXA 

CHf - 2.5044X10-3 rt2-*/BTU 

QoPH* 4.4431 BTD/Pt2-a 


Reservoir Total Praaaur# 

Kaiarvolr Total Enthalpy 
Reservoir Total Temperature 
Praaatraaa Mach Humber 
Praaatraaa Velocity 
Praaitraaa Taaperature 
Praaatraaa Static Praaaur* 

Praaatraaa Dana It y 
Praaatraaa Viacoalty 
Praaatraaa Raynolda Number 
Pitot Praaaura 

Dynaalc Praaaura (Aho 0*2/200) 

Shock Tuba Incident Shock Mach Nuaber 
Mall Enthalpy (Cp Tw) 

Praaaura to CP factor (1/0) 

Heat Rata to CH factor (770/ (Aho 0 (Ho-H«M 
Pay-Rlddall Haat Tranafar (1.00* Diaa Sphere) 


A - Saa Shock Generator Diagram 
S - Saa Shock Generator Diagram 
Shock Generator Lip Diaamter 


(inehaa) 

(lncher) 

(inehaa) 


0.143 

3.512 

0.425 

0.32 
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Angular Position Relative to Stagnation Point (degrees) 

PCPT TRANSFER vs Gauge Pos i t ■ on 
Run M6 
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TO - 

H - 


T - 

p 


Test Condition* 

p* - 4.1510X10*3 

. 1 .4410X10*1 

2.4400X10*3 
12.5300 
4.0140X10*3 
4.1120X10*1 
1.4 450X10-2 
1.1140X10-5 
1.1140X10-4 
1.3400X10*4 
4.0310 
2.1540 
3.2040 
3.3441X10*4 
4.4322X10-1 
4.4314X10-4 
1.1044X10*1 


to* - 
0 * 
Ml • 
Kv • 
CFf - 
CMC - 
QoPM- 


PSIA 

<Ft/aec)2 

Ft/#ec 

degR 

psxa 

Slugs /Ft 3 

Slugs/Ft-*< 

l/rt 

PI1A 

PSIA 

(Ft /sec) 2 
1/481 A 
rt2-*/»TO 
ST0/Ft2-S 


Miittoii Total H*Mur« 
tonmlr Total Enthalpy 
Reservoir Total Taaperature 
freest reae Mach *ymbot 
Frees treaa Velocity 
Free a treaa reaper at u re 
Frees treaa itatlc Pressure 
Freestreaa Density 
Freestreaa Vlseoslty 
Freestreaa Reynold* Nuaber 
pitot Pressure 

Dynsale Pressure (Mho 0 * 2 / 244 ) 

Shock Tube incident Shock Mach Nuaber 
Nall Enthalpy (Cp Tu) 
pressure to CP factor 11/0) 

sn* sn. « *.«« » «■«-«»» 

Fay-Riddell Seat Transfer 11.00 Dlaa Sphere) 


. a## Shock Oenerator Diagraa 
. see Shock Oenerator Dlegraa 
, Generator lip Diaaeter 


Paraaater 

Value 

(Inches) 

4.124 

(inches) 

3.334 

(inches) 

0.425 

Laabda 

0.0 


Run 41 
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Angular Position Relative to Stagnation Point (degrees) 

l-EOT TRPNSTEO vs Gauge Pos ition 
Run *47 
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T«tC Conditions 


to m 4.2230X10+) MXA 
HO - l. *5)0X10+1 (It /sec) 2 
TO • 2 .1410X10+) degR 

M - 12.5400 
C - 4.1410X10+) Ft/ooc 

T - *.41)0X10+1 do** 

f m 1. *150X10*2 MIA 
Mo • 1.4540X10-5 Slugs /ft) 

to . §. 1)10X10-4 Sluga/lt-eec 

Hi • 1.2540X10+4 l/rt 

to' • 4.0410 MIA 

0 - 2.1420 MIA 

HI - 3.2400 

Ho - 3. 392 4X10+4 (rt/aee>2 

Cf f - 4.5411X10-1 1/MIA 

dif - 4.1255X10-4 rt2-a/BTU 

0oM- 1.4222X10+1 BTO/rt2-a 


Reservoir Total Muw* 
Mitneii Total tnttolpy 
Reservoir Total Taa^>erature 
rmitr+M Mach tobtt 
rmitnu Velocity 
rmitrtw 

Fra+itr+u Static Imiurs 
rnaitrMa Danaity 
rmitrMa Vlacoaity 
PiMitnaa Reynolds ftiabnr 


Itot Iniiura 

manic Pressure (Rho 0‘2/244) 

nock Tuba Incident Shock Mach Muabar 

ill Enthalpy (Cp To) 

raaaura to CP factor (1/0) _ 

M t Mto to CM factor (114/ (Rho 0 (Mo-Mw) ) 

■y -Riddell Moat Tranafor (1.00* Dian Sphoro) 


- See Shock Conorator Dlagrae 

- See Shock Gonorator Dlagrae 
Shock Gonorator Lip Diameter 


Parameter 

Value 

(inchoa) 

*.724 

(Inches) 

3.3)4 

(inches) 

0.425 

Lambda 

0.04 




Run 44 


B-80 


BTU/SQ. FT 'SEC 


500 


450 


X 



-80 “60 -40 -20 0 20 40 

Angular Position Relative to Stagnation Point (degrees) 

HEIPT TRPNSFER vs Gauge Pos i 1 1 on 
Run H 8 
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hit Condition* 

?© - 3.5100X10+2 

So - 1. 3500X10+1 

fo • 3.0290X10+3 

it - 13.0000 
3 - 9.1910X10+3 

r • 1.4190X10+1 

f * 2.2120X10-3 

»>o - 2.4190X10-4 

• 4.2390X10-9 

- 2.0140X10+9 

’ • 4.2320X10-1 

• 2.2430X10-1 

- 2.4440 

• 3.4010X10+4 

3Pf - 4.4103 

XHf • 9.9013X10-3 

X>m- 3.7224 


P8XA HM+rrelt Total Inmr* 

(Tt/sec) 2 Rii+rvolr Total Sathslpy 

de?R Kaserreir Total T em p erature 

Freest rasa Mach Vvatar 
rt/Mc Freest rasa Velocity 

degR PrMitma taaperature 

PSIA PiMitma Otatle Pressure 

Sluqs/Ft3 r roast roan Density 

Slufs/rt-seo Proa at roan Viscosity 
1/rt r roast roan Reynold* Iwbar 

PSXA Pitot Pros sura 

PSIA Dynaalc Pros sura (9ho 0*2/249) 

Shock Tuba Incident Shock Mach Wuaber 
(Pt/soc) 2 Wall Knthslpy <Cp Tw> 

1/P9XA Proa sura to CP factor (1/0) 

Ft2-a/9TO Hast Kata to CM factor (174/ (Kho 0 (Ho-Hw)) 
BT0/rt2-s FayHUddail Hast Transfer U.00' Dias Ophara) 


A - Saa Shock Oanarstor Diagram 
S - Saa Shock Oanarstor Diagram 
Shock Oanarstor tip Disaster 


Parameter 

Value 

(Inches) 

10.429 

(Inches) 

3.334 

(lnehas) 

0.425 

Lambda 

0.0 


Run 49 
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70 n 

X 

X 

60 - 



Angular Position Relative to Stagnation Point (degrees) 

hEPT TRRNSFER vs Gauge Position 
Run M9 
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Hotel Pirixtir Value 


Teat 

Condition# 

Po 


4.0910X10+2 PSZA 

Ho 


1.4910X10+7 <rt/aec)2 

To 


2.1970X10+3 degR 

M 


12.0400 

0 


5.1210X10+3 rt/eec 

T 


7.9430X10+1 tegR 

P ' 


2.3490X10*3 PSZA 

Who 


2.9340X10*4 Sluga/Ptl 

Mu 


4.3940X10*9 Sluga/Pt-eec 

Re 


2.1230X10+3 1/rt 

Po' 


4.9410X10*1 PSZA 

0 


2.3990X10*1 PSZA 

Ml 


2.9120 

Me 


1.1543X10+4 (Pt/aec)2 

CPf 


3.S419 1 /PSZA 

Off 


4.9314X10*3 Pt2-a/BTTJ 

OoPR* 

4.2905 STD/Pt2-a 


Murrolr Total Preaaure 
Reaervoir Total Enthalpy 
Mi ereeir Total Teeperoture 
rrNitma Mach Wueber 
PnaitrMB velocity 
riMttrMa Teeperoture 
y reeat ream Static Preaaure 
Fmitnaa Donalty 
Pmitma Vlacoalty 
riMitraaa Reynolda Number 
Pitot Preaaure 

Dynamic Preaaure (Rho 0*2/244) 

Shock Tub* Ineltent Shock Mach Number 
Wall Knthalpy (Cp Te) 

Proaauro to CP factor (1/01 

KMt Sato to CM factor (779/ (Rho 0 (Ho-He)> 

ray-ftldtell Boat Tranafor ( 1 . 00 ' Dias Sphere) 


A - So# Shock Generator Diagram 
1 - Soo Shock Generator Diagram 
Shock Generator Lip Diameter 


(inchea) 

(inchea) 

(Inchea) 

Lambda 


9.129 

2.339 

0.929 

0.0 


Run 50 


B-84 




au»s e :»r- aI » 


ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 



Modal Ptruaur Value 


Tilt Condition* 

to - 3.1340X1042 

• 1.4240X1041 

- 2.1140X1043 

• 12.0300 

• 3.2340X1043 

• 7.4440X1041 

- 2.3310X10*3 

> - 2.4430X10-4 

• 4.4200X10-0 

• 2.0300X1043 

’ - 4.4700X10-1 

« 2.3400X10-1 

- 2.1440 

• 3.3344X1044 

( - 4.1044 

f - 3.4310X10-3 

GOTO- 3.4177 


PSIA 

(ft /sec) 2 


rt/aec 


PSIA 

n«9«/rt3 

siuga/rt-« 

l/rt 

POX A 
P0XA 

(Pt7aec)2 
1/441 A 
Pt2-«/OTO 
1TO/Pt2-* 


Mitrroir Total ?»••#» 

Aeaerroir Total Enthalpy 
Miirtolt Total Temperature 
r roast ream *ach Muabar 
4 roast ream Velocity 
r roast ream Tamperature 
rmitnaa Otatle Praaaura 
Freest ream Density 
Freest ream v&aeoalty 
Praaatraaa Aayaolda ' 
pitot Praiiura 

Dynamic Pressure (Mw 0*2/240) 

Shock Tuba Incldant Ohock Haeh 
Nall Enthalpy <Cp To) 

Prat aura to CP factor (1/Q) 

Haat ftata to CM factor <711/ {Oh© 0 <«©-**)) 
Pay-Alddoll Boat Tran a far <1.00 # Dlsm Ophara) 


A - Saa Shack Oanarator Diagram 
S - Saa Shock Generator Diagram 
Shock Generator Lip Diameter 


{inches) 
( Inches) 
( Inches) 


4.124 

3.334 

0.423 

0.20 


Pun 51 
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BTU/SQ. FT/SEC 


l 

• a 



Angular Position Relative to Stagnation Point (degrees) 

H=RT TRflNSFER VB G*uge Pos.t.on 
Run 5 1 


B-87 





ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 



Model Paraaeter Value 


TMt CflftditiOBI 


To • 
M • 


» * 
P ' - 


3. *420X10*2 
1.40*0X10*7 
2.0*30X10*3 
12.0700 
9. 2270X10*3 
7.9340X10*1 
2 .4470X10*3 
2.4990X10*4 
*.3390X10-0 
2.1*00X10*9 
4.70*0X10-1 
2.9100X10-1 
2.7440 
3.3400X10*4 
i 3. *703 
, 9.2247X10-3 

> 4.0210 


psxa 

(rt/sec) 2 

degh 

rt/sec 

deg* 

MIA 

siuga/rt-aec 

i/rt 

MIA 

MIA 

(rt/sec)2 

1/HIA 

rt2-*/»ro 

■TO/rt2-a 


Mitrrolt Total Pressure 
Aaaersolr Total Enthalpy 

Total Temperature 
riMitrtw Mach Mo»bor 
freest ream Velocity 
rrMitrMa T as r arature 
prttitrau Static Pressure 
r roost ream Oanalty 
freest roan viacoalty 
F r*««t roan Reynold* »i»bor 
Pitot Pressure 

Dynamic Pressure <*ho 0 2/2*0) 

Shock Tube Incident Ohock Mach Munbor . 

Wall Enthalpy <Cp To) 

Pronuro to CP factor (1/0) . . 

Hoat Eat# to CX factor (770/ (Xho 0 (Mo-Hw) > 

JtJlnWd.il H..t tr».f« 11.00' 01- »ph.r.) 


A - soo Ohock Oanorator Diagram 
• - Sm shock Generator Diagram 
Shock Generator Lip Diameter 


(Inches) *.120 
(Inches) 3.33* 
(inches) 0.425 
Lambda 0.24 


Pun 92 
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BTU/SQ. FT/SEC 


70 —| 



Angular Position Relative to Stagnation Point (degrees) 

HEPT TRPNSFER vs Gauge Pos ition 
Run 52 


B-89 


ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 



To at Condition# 


P© 

3*8920X1042 

PSXA 

Ho 

1.3S40X1047 

(Pt/aac)2 

To 

2.0170X1043 

dag* 

M 

12.1000 


0 

5.1240X1043 

rt/aac 

T 

7.2100X1041 

dag* 

P 

2.4040X10*3 

PSXA 

Rho 

2.7040X10*4 

Sluga/rt3 

Mu 

4.0420X10*8 

Sluga/rt-aac 

Re 

2.2940X1045 

i/rt 

Po' 

4.4100X10*1 

PSXA 

0 

2.4450X10-1 

PSXA 

Mi 

2.4740 


Hu 

3.3425X1044 

(Pt/aac)2 

CPf 

4.0547 

1/PSZA 

CHf 

5.5173X10*3 

rt2-a/BT0 

Oorw 

3.7423 

BTU/Pt2-e 


Aaeerrolr Total Preeaure 
Reservoir Total Enthalpy 
Reservoir Total Temperature 
Trees trees Mach Humber 
PrMitrMi Valoclty 
Prooat rota Temperature 
Frooatroaa Static Praaauro 
rrooatroaa Donalty 
rrooatroaa Vlacoalty 
rrooatroaa Aeynolda lhabor 
Pitot Proaauro 

Dynaale Proaauro (She 0“2/2S9J 
Shock Tubo Inc loan t Shock Mach Humber 
Wall enthalpy <Cp Tv) 

Proaauro to CP factor (I/O) 

Hoat Rato to CH factor (779/ (Rho 0 (Ho*Hw ) ) 
Pay-Rlddell Hoat Tran af or (1-00* Dlaa Sphere) 


Modal 

Paraaatar 

Value 

• saa Shock Generator Diagram 

(inches) 

10.028 

• Saa Shock Generator Diagram 

( lnchaa ) 

3.339 

Shock Generator Lip Diameter 

(Inches) 

0.425 

Lambda 

0.0 


B-90 



BTU/SO. FT/SEC 



Angular Position Relative to Stagnation Point (i 

t-ERT TRRNSFER vs Gauge Pos i 
Run S3 


B-91 


TMt Condition* 

Vo • 4. 74(0X1042 VSXA 

MO • 1.3440X10*1 (rt/*OC|2 

TO - l. 1000X104 3 
M - 12.1200 
0 - 3 . 4710X10*3 rt/*oc 

t - a. 1150X10*1 dogM 
V « 4,0420X10-1 VSI A 

N>« « 4.0040X10-4 Slug* /rt 1 

Hu • 4.4010X10-1 Sluga/Pt-aoe 

Ma - 3.1820X10*1 1/rt 

Vo* - 1.1420X10-1 VSXA 

0 « 4.1410X10-1 PSIA 

HI - 2.4340 

M«# - 3.3340X10*4 <rt/*ocl2 

CVf • 2.4011 1/MIA 

CMf - 2.4311X10-3 rt2-*/STU 

OofM- 3.4144 »TU/Pt2-* 


Moaarvoir Total Vra»auro 
Moaarvolr Total Enthalpy 
Moaarvoi r Total Tooporatura 
PrMitrtaa Hach Nunbor 
rrMitr*** Velocity 
f tMitrua Tooporaturo 
fTaaat raao Static Praaauro 
Praaatraaa Dana It y 
Praaatraaa Viacoalty 
Praaatraaa Moynolda Nunbor 
Vitot Praaaura 

Dynaatc Praaaura (Mho 0*2/244) 

Shock Tuba Xncidant Shock Mach Muabar 
Mall Enthalpy (Cp Tu) 

Vraaaura to CP factor (1/0) 

Maat Mato to CM factor (114/ (Mho 0 (Mo-Mu) ) 
Fay-Middol 1 Maat Tranafar (1,00* Dias Sphara) 


A - Saa Shock Ganorator Diafrao 
• - Soo Shock Ganorator Diagrao 
Shock Gonorator Lip Dlaoatar 


Varaoator 

Valua 

(In cho*) 

4.124 

(inchoa) 

3.114 

(inch#*) 

0.423 

Laabda 

0.0 


Mun 34 



Toat Conditions 


Mods 1 Mriwtir 


ro 7 ,0t*0X10+2 FSIA 

HO - 1.5400X10+7 <rt/aac)2 

TO - 1.1* 30X10+3 dog* 

M - 12.1400 
Q - 5.4*50X10+3 rt/aac 

T - *.1430X10+1 dagA 

r • 4.1*70X10-3 fsia 

Rho - 4.17*0X10-1 Slugs /Tt3 

HU • * .f 4*0X10-1 siuga/rt-aac 

Ho • 5.3350X10+5 1/Ft 

*o' - *.10*0X10-1 FSIA 

0 • 4.3340X10-1 FSIA 

HI - 2. *310 

MV - 3 .3354X10+4 (rt/aac)2 

CFf - 2.3075 1/P5IA 

CKf - 2. *237X10-3 rt2-*/*T0 

OofH- 5. *77* »TU/rt2-a 


Raaaraolr Tot si Fraaaura 
Haaar+olr Total Hnthalpy 
Hoiorvoir Total Tsmparatura 
rraastraaa Hach Numbs r 
Frasatraaa Valoclty 
F rsaat raam Ta«g>srsturs 
Frsaatraaai Static Fraaaura 
praaatraao Danalty 
Frasatraaa Vlacoalty 
Frasatraaa Raynolda Nuabar 
Pitot Fraaaura 

Dynamic Fraaaura (Rho 0*2/2**) 

Shock Tuba Zncldant Shock Mach Nuabar 
Mall Knthalpy tCp Ts| 

Fraaaura to CF factor (l/0> 

Hast Rata to CM factor (771/ (Hho 0 (N^NW) ) 
Fsy-Rlddall Haat Tranafar (1.00' Dlaa Sphara) 


A - Saa Shock Ganarator Diagram 
* - Ha* Shock Ganarator Diagram 
Shock Oonarator Lip Diaaator 


(inchaai 

(inch#*) 

(lnchaa) 

Lambda 


Hun 55 


t 

B-94 


Valua 


*. 12 * 

3.33* 

0.(25 

0.3* 


V 



3s/id os/nia 


70 



Angular Position Relative to Stagnation Point (degrees) 

HEQT TRANSFER vs Gauge Position 
Run 55 


B-95 


To at Condition 

Po • 7.2010X10*2 P3IA 

Ho - 1.5300X10*7 (rt/a*e)2 

To - 2.2130X10*3 dog* 

M • 12.1300 
D . 5. 4400X10*3 rt/»«c 

T - t. 07*0X10*1 dog* 
p m 4.2550X10-3 MI* 
ftho - 4.2700X10 *1 Sluga/Ptl 

Hu • *.7»50X10-» Sluga/rt-aoc 

|U - 3.4230X10*3 1/rt 

to' • • .2200X10*1 rsix 

0 • 4.4000X10-1 PSIA 

Mi - 2 . 92 40 

H« - 3.3327X10*4 (tt/aoeW 

CPt - 2.2724 1/PSIA 

CHf - 2.7444X10-3 Pt2-a/BTU 

OoM- 3. 4724 *TU/rt2-4 


Mitrroir total >»«»«• 

Roaorvoir Total enthalpy 
Roaorvoir Total Toaporatur* 

Prooat ma Mach Wuabor 
Frooalrooa Velocity 
Prooatroam To*f>oraturo 
Prooatroaa Static Proaauro 
Prooitroaa Donaity 
Frooatraaai Vlacoaity 
Prooatroaa fcaynolda Miaabor 
Pitot proaauro 

Dynamic Proaauro (Mho 0 * 2 / 244 ) 

Shock Tubo Incldont Shock Mach Wuabor 


Wall enthalpy ICp To) 

Proaauro to CP factor (1/0) 

Hoat Rato to CX factor (771/ (She 
Pay-Rlddoll Moat Tranafor (1.00' 


0 (Ho-Mw) ) 
Dlaa Sphoro) 


A 

S 


Modal 

- so* Shock Gonorator Diagram 

- So* Shock Gonorator Diagram 
Shock Gonorator Dip Diaaotor 


Paraaotor 

Valu* 

( lnehoa) 

• . 434 

(inchoa) 

3.423 

(inchoa) 

0.425 

Lambda 

0.30 


Run 54 


B-96 


BTU'SQ. FT/SEG 



Angular Position Relative to Stagnation Point (degrees) 

t-ERT TRANSFER vs Gauge Pos 1 1 1 on 
Run 56 


B-97 


Mod*! Para»*t*r 


Tut condition! 

to • 7.13*0X10*2 MIA 

no - 1.3330x10*7 (rt/»oc) 2 

TO - 2.1140X100 dog* 

M * 12.1500 


u 


ft, 4530X10*3 ft/a*c 

T 


1 .0910X10*1 do gP 

P 


4,21*0X10-3 PSXA 

Wto 


4. 2220X10-* Sluga/Ptl 

Hu 


*.*110X10-* ftlgga/Pt-B#c 

M 


3.3*00X10*3 1/ft 

Po' 


S. 1510X10-1 PSXA 

0 


4.3550X10-1 PSXA 

Ml 


2.5230 

M« 


3.3355X10*4 <rt/a#c(2 

CPf 


2.2341 1/PSIA 

CMf 


2. *134X10-3 rt2-a/ST0 

0©rp- 

5.5573 STV/ft2-a 


Xo«*r*oir Total Pr**aur* 
p*a*rvoir Total Enthalpy 
P*a*r*olr Total T*op*ratura 
p root t roan Mach Nu»b*r 
rrooatroan Voloclty 
rratitraaa T*nf>*ratur* 
fr**atr*a* *tatic Proaaut* 

PrMftraia Donaity 
Prooatroan Viacoalty 
Prooitroan Paynolda Nu*b*r 
Pitot Proaaur* 

Dynastic Pr*aaur* <Pho 0 * 2 / 254 ) 

Shock Tub* Inc Id* fit Shock Mach Numb*r 


Nall Enthalpy <Cp To) 

Proaaur* to CP factor <1/01 
H*at Pat* to CH factor <77*/<Pho 
fay-Pidd*ll H*at Tranaf*r <1-00' 


u (HO-H- 1 ) 
Clam Sphoro) 


* - s*« Shock Gonorotor Dlagran 
S - s*o Shock Gon*rator Diagran 
Shock Gonorator Lip Dlan*t*r 


<inch*a) 

1 inch** > 

< inch**) 
Lambda 


Pun 57 


B-98 


Valu* 

S.S 3 C 

3.425 

0.425 

0.34 


l 



ttit Condition* 


Po • 7 .4020X10*5 PSIA 

Ho • 1 ,3410X10*7 (rt/*oc)2 

To - 2.2170X100 dog* 

N - 12.1«00 

c • 5.4**0X100 rt/*oc 

T • •. 1210X1041 dog* 

p - 4.2400X10-3 MIA 

Hho • 4. 2330X10-* Sluga/Ft3 

MU - *.1310X10-1 Sluga/Ft-aac 

M • 2.4*10X1043 1/rt 

To' • • .40*0X10-1 PSIA 

0 - 4.4*40X10-1 MIA 

Ml • 2.9220 

Nw - 3.2420X104* (Ft/aac)2 

Cff - 2.22*7 1/MIA 

CHf - 2.7220X100 rt2-a/»T0 

Oof** *.04** BTU/rt2-* 


Aaaarvolr Tot*l Praaaura 
Aaaarvolr Total Enthalpy 
Aaaarvolr Total Tomparatura 
Fraaatraao Mach Numbar 
rraaatraao Valoclty 
r roaatroao Taoparatura 
Froaitroao Static Praaaura 
Frooatroao Danaity 
Froottraao Viacoaity 
Frooatroao Hoynolda Humbor 
Pitot Praaaura 

Dynamic Praaaura (Rho 0*2/211) 

Shock Tuba lneidont Shock Mach Numbar 
Mall Enthalpy <Cp Tw) 

Praaaura to CP factor <1/Q) 

Haat Kata to CM factor (77*/(Aho 0 (Ho-Hal) 
Fay-Aiddoll Maat Tranafar (1.00* Dla* Sphara) 


Modal Paramotar 

A - Soa Shock Gonarator Diagram (inchaa) 
S - Saa Shock Gonarator Diagram (inchaa) 
Shock Gonarator Lip Diamatar (inchaa) 

Lambda 


valua 

S.142 

3.312 

0.425 

0.2S 


B-100 


BTU'SQ. FT/SEC 



Angular Position Relative to Stagnation Point (degrees) 

t-ERT TRANSFER v* Gauge Pos 1 1 1 on 
Run 58 


B— 101 



Taat Condition* 

Vo - 3.1120X10+9 PSIA 

Ho - 2.3*00X10 + 7 (n/*ac)2 

To • 3.33*0X10+3 dag* 

H • 14 .0700 
0 - *.*420X10+3 ft/*ac 

T - 7.2*30X10+1 dog* 

V - 2.3370X10-3 PSIA 

ftho - 2 . *240X10-4 siog*/rt3 

Mu - *.1230X10-* Slug* /Ft-*ac 

H* • 3 . 1 340X10*3 1/rt 

po* - *.3*30X10-1 PSIA 

0 - 4.3*00X10-1 PSIA 

HI - 3.7210 

Xw - 3.3*07X10+* (rt/»oc)2 

cpf - 2.17*3 1/PSIA 

CHf - 1. *700X10-3 ft2-./BTU 

OofX- 1.07*4X10*1 »Tt»/rt2-* 


Mi*rvolr Total Pra*»ura 
X«»*r*oir Total Enthalpy 
p«*«rvoir Total Tamparatura 
rr««itr*a* Hach Humbar 
r rooatroaa velocity 
rrMitrata Tw** r| tuM 
rrMitrui Static Praaaura 
Fraaat raam Oonaity 
Fraaatraam viacoalty 
rrM*tr*aa llaynold* Xuabar 
Pitot pra**ura 

Dynamic Pra**ura (Xho 0*2/2**) 

Shock Tuba Incident Shock Hach Humbar 


Hall Enthalpy (Cp TiO 
Pra**uro to CP factor (1/0) 

Haat Hata to CH factor (77S/(Xho 
r.y-Xiddall Haat Tranafor (1.00' 


o (ho-H«n 

Dlam Sphara) 


A - ftaa Shock Ganarator Diagram 
ft - Saa Shock Ganarator Diagram 
Shock Ganarator Lip Diamatar 


(lncha*) 
(inch#*) 
(lncha* > 

Lambd* 


Run (0 


Valua 

*.743 

3.312 

0.(23 

0.0 


B-102 


BTU/SQ. FT/SEC 


l 

• CJ 



Angular Position Relative to Stagnation Point (degrees) 

HEPT TRPNSFER vs Gauge Pos » t i on 
Run 60 


B-103 


Valuo 


Hcxlfll Pirmttr 


Toat Condition# 

Po - 4.4340X1042 P51A 

HO - 2.0010X1041 (rt/aoc)2 

To - 2 .0110X1043 do?* 

H - 15.2400 


u 

m 

4.4000X1043 

Pt/aoc 

T 


1 . 0430X10+1 

do?* 

P 


S. 0100X10-4 

PSZA 

Hho 


5. 0110X10-7 

•lufla/rtj 

Mu 


5. >3*0X10-1 

Slug* /rt-aoc 

Ho 


4.2110X10«4 

i/rt 

Po' 


1.3410X10-1 

PS1A 

0 


0.2110x10-2 

PSIA 

Mi 


3.4310 


H« 


3. 374IX1044 

(Pt / aoc) 2 

CPf 


1.2013X1041 

1 /PSIA 

CM f 


1 . 1 441X10-2 

rt2-a/6TO 

oorn- 

i.am 

BTU/ft2-a 


Miirtolr Total Proaauro 
Hoaorvolr Total Enthalpy 
ftaaaraoir Total Tomporaturo 

m«itr«u Hach Mumbor 
rr#«itr«u Velocity 
rrooatroao To^>oraturo 
rrooatroao Italic Proaauro 
rraaitraia Donaity 
rraaatraaa Vlaco#lty 
rrooat roan Mynolda Muobor 
Pitot Proaauro 

Dynamic Proaauro (*ho 0*2/2l*l 
Shock Tubo Incident Shock Mach Mumbor 


Mall tnthalpy <Cp T«> 

Proaauro to CP factor (1/01 
Haat Hat# to CM factor (VUMWie 
ray-Aiddol 1 Moat Tranafor (1.00* 


0 (Ho-Hw) ) 

D1 aa Sphoro) 


A - Soo Shock Oonorator Dia?roo 
t - Soo Shock Gorvorator Dlagraa 
Shock Gonorator Lip Diaaotor 


(inchoa) 
( inchoa) 

( inchoa) 
Lambda 


Hun 41 


B-104 


! 


0.143 

3.512 

0.425 

0.0 


BTU/SQ. FT/SEC 



Angular Position Relative to Stagnation Point (degrees) 

HEAT TRANSFER vs Gauge Pos i t i on 
Run 6 1 


B-105 



fait Condition* 


re - 4.9050X10*2 PaiA 

NO - 1.5740X10 *1 irt/*oc)2 

To • 2.3010X10*3 doflR 

H - 12.1400 
u . 5.5250X10*3 ft/*oc 

T • 5.3250X10*1 dog 9 

f . 4.0100X10-3 MIA 

Mo . J.9440X10-* 51ug*/rt3 

Hu • 7.0030X10-9 Cluga/ft-aac 

No - 3.1290X10*5 1/rt 

fo> . 7.9590X10-1 MIA 

0 . 4.2020X10-1 MIA 

HI - 2.9190 

Nw - 3 , 3 704X10*4 (Ft/**C)2 

CM - 2.3901 1 /MIA 

CM - 2.9719X10-3 Pt2-*/»TV 

oof*- *.040i »m/rt2-* 


kaaarvolr Tot • 1 Praaaura 
kaaarvoir Total Enthalpy 
Naaarvoir Total Ta»paratum 
rraaatroaa Hach Numbar 
Fraaat raa* Valoclty 
Fraaat raa* Tamparaturn 
rraaatraa* ftatic Praaaura 
rraaatraa* Danaity 
Fraaatraaa Vi»co*ity 
rraaatraa* Naynolda Ni*bar 
Pitot Praaaura 

Dynamic Praaaura (Nho 0-2/291) 

Chock Tuba incldont Chock H*ch Numbor 
Nall Enthalpy (Cp Ta) 

Praaaura to CP factor (1/Q) 

Haat Rata to C* factor (779/ (Nho 0 (Mo-Ha) > 
Fay-Niddai 1 Maat Tranafar (1.00' Diaa Cphara) 


Hodal Paramatar 
Lambda 


Nun 42 


B-106 


Valua 

0.0 


BTU/SQ. FT/SEC 



Angular Position Relative to Stagnation Point (degrees) 

t-EOT TRANSFER vs Gauge Position 
Run 62 


B-107 


Gauge 

UMl 

MT32 

HTS1 

HT30 

HT44 

HT4) 

HT4 2 

HT41 

HT40 

HT)9 

HTll 

HT)1 

MT14 

MT3S 

HT34 

HT3) 

NT) 2 

MT31 

HT30 


Loc . 

Value 

T Surf 

(degl 

(ITU/tt 2-Sac 1 

(Dagft) 

-89.00 

3.1171 -n 

339.97 

-81.93 

8.0981-11 

340.20 

-54.81 

7.2271-11 

340.21 

-44.55 

2.7391 0) 

341 .88 

-43.80 

1.7031 0) 

540.79 

-42.81 

3.4511 0) 

542.83 

-41.1* 

2.1*81 01 

341.41 

-40.14 

2.2881 0) 

341.29 

-40.00 

2.8181 0) 

541.47 

-39.13 

2.2251 01 

341.31 

-34.24 

3.331 1 01 

342.11 

-17.42 

1.9131 0) 

541.13 

-38.39 

1.941 1 0) 

342.88 

-33.87 

2.892 1 01 

341.83 

-14. 11 

5.3731 0) 

34). It 

-31.71 

Null 

Nul 1 

-32.4? 

3.481 1 0) 

344.01 

-31 .89 

Null 

Nul 1 


Hun 4 


Cauga 

Loc . 

Value 

Label 

(degl 

1ITU/rt2-S#C) 

HT?9 

-30.99 

4.21*1 0) 

HT ?8 

-30.01 

8.2081 0) 

HT2 ? 

-29.18 

7.841 1 01 

HT28 

-28.28 

8.8441 0) 

HT25 

-21.41 

1.10*1 0) 

HT ?4 

-28.54 

1.1141 0) 

HT23 

-25.88 

4.4841 01 

HT22 

-24.40 

5.4951 01 

HT?1 

-?3.94 

1.1221 1) 

HT20 

-23.08 

8.9141 01 

HTI 9 

-22.23 

1.142 1 01 

HTI 8 

-21.40 

8.1151 0) 

KT1 7 

-20.34 

Null 

HTI 8 

-19.42 

5.0441 01 

HTI 3 

-11.44 

4 . 381 1 01 

HTI 4 

-11.88 

7.174 1 01 

HTI 3 

-18.49 

9.8291 0) 

NT 1 2 

-13.71 

8.3101 0) 


Data Tabu l*t Ion 


T Surf 
<D«Qft> 
342.66 
545.4? 

544.31 

344.10 

545.51 

544.51 

541.31 
543.14 
541.94 
544.01 
344.22 

543.11 
Null 

543.49 

344.41 

545.40 

344.91 

345.59 


Gauge 

L4M1 

HT32 
MT51 
HTSO 
HT44 
HT43 
HT4 2 
HT41 
HT40 
HT34 
HT3» 
NT 3 1 
HT36 
HT33 
NT 3 4 
MT33 
t*T3 2 
hTi . 
HT30 


Loc. 

Value 


(deg) 

(4TU/rt2- 

Sec 

-89.00 

1.81K 

0) 

-41.43 

2.43H 

0) 

-34.81 

3.1181 

01 

-44.35 

3.3281 

0) 

-43.80 

4.9181 

0) 

-42.4* 

8.830 1 

0) 

-41.19 

3.988 1 

01 

-40.41 

3.9501 

0) 

-40.00 

4.893 1 

0) 

-39.13 

4.H1 1 

0) 

-34.2* 

8.801 1 

01 

-31.4? 

8.740 1 

01 

•38.54 

1.172 1 

01 

-35.81 

3.330 ( 

0) 

-34.11 

8.894 < 

Oi 

-33.77 

Null 


-12.82 

8.916 I 

01 

-31.19 

1.3891 

0) 


Run 


T Surf Cauga 

iDegfti t*b«l 

344.3? NT? 4 

343.24 HT2I 

343.90 NT? 1 

341.11 HT24 

347.11 HT25 

549.38 NT 2 4 

344.89 MT23 

549. 92 MT22 

341.53 NT? 1 

348.99 NT?0 

349.41 HTI 9 

549. 39 HTI 8 

349. H HTI? 

348.19 NT 1 4 

349.44 HT13 

Null NT 1 4 

549.83 NT 1 3 

330.14 NT 1 2 


Loc. 

Value 


(deg) 

(ITU/ Ft 2- 

Sec 

-30.99 

4.7 60 1 

0) 

-10.08 

8.793 1 

0) 

-29.18 

1,7881 

01 

-28.28 

8.9471 

0) 

-27.41 

7.131 1 

01 

-24.54 

7.891 ( 

01 

-23.88 

8.4431 

0) 

-24.80 

8.0741 

0) 

-23.94 

4.8101 

0) 

-23.08 

4.440 1 

0) 

-22.25 

9.441 1 

0) 

-21.40 

9.013 ( 

0) 

-20.58 

Nul 1 


-19.82 

8.1991 

01 

-18.84 

9.088 1 

0) 

-17.88 

9.109 ( 

0) 

-18.69 

9.2H 1 

01 

-15.71 

9.4031 

0) 


3 Reaucea Data Tabulation 


T Surf 
IDegfti 
349.35 

549.14 
550.49 
349.91 
550.08 
350.48 

331.21 
530.90 

351.22 

351.14 

532.23 
351.44 

Null 

331.35 

331.92 

532.03 

532.14 

531.15 


C* age 

UMl 

NT 5 2 

HT31 

HT30 

HT 44 

NT 4 3 

NT 4 2 

HT41 

NT40 

NTS 9 

HT34 

HT3? 

MT34 

HT 33 

KT14 

HT33 

HT32 

HT31 

HT30 


LOC. 

Va 1 u* 

(flag) 

14TWri2-S*c) 

-89.00 

4.284 l-l ) 

-81.83 

4.0141-1) 

-34.41 

Null 

-44.33 

2.881 1 0) 

-43.80 

1.731 l 0) 

-42.81 

3.97*1 0) 

-41.79 

2.4231 01 

-40.88 

Null 

-40.00 

2.3131 01 

-39.13 

2.3481 0) 

-38.24 

2.8341 01 

-17.42 

2.0181 01 

-38.3* 

3.2081 0) 

-35.87 

2.2*34 01 

-34.11 

3.0351 0) 

-33.77 

Nul 1 

-32.42 

3.0331 0) 

-11.49 

5.4181 0) 


T Surf 
(DegRl 
539.1? 
539.31 
Null 
540.94 
340.11 
341.11 
340.59 
Null 
340.45 
340.53 
540.94 
340.19 
341.34 
340.14 
542.49 
Null 
34?. 41 
343.13 


Ca uge 

Loc . 

Labe 1 

(deg) 

HT 29 

-30.99 

HT29 

-30.01 

HT?1 

-29.11 

HT28 

•21.21 

HT 23 

-21.41 

HT24 

-28.54 

HT21 

-25.81 

HT22 

-24.40 

HT 2 1 

-23.94 

HT20 

-23.0* 

HTI 9 

-22.25 

HTI 4 

-21 .40 

HTI 7 

-20.38 

HTI 8 

-19.82 

HTI 3 

-14.44 

HTI 4 

-17.48 

MTU 

-18.89 

HTI? 

-13.11 


value 

(BTU/Ft?-S*C> 

3.1141 01 
4.3131 0) 
1,4221 0) 
5.1331 0) 
3.3441 01 
4.3311 0) 
1.0401 0] 
4.4131 0) 
1.2101 0 ) 
Null 

5.449 1 0) 

5.112 ( 0) 

Null 

3.9141 0) 
5.443 1 0) 
3.1101 01 
4.3221 01 
4.1901 0) 


Nun 4 Reduced 0*t8 Tabulation 


T Surf 
{DegRl 
541.41 

541.91 

544.91 
342.90 

343.14 
344.43 
544. •• 
542.32 

545.14 
Null 

543.14 
542.50 

Null 

542.15 
543.00 
543.38 
344.24 
342.94 


Gauge 

UMl 

NTS 2 

HTS1 

MTSO 

NT44 

NT41 

NT42 

NT41 

NT 4 0 

HT39 

NT 39 

NT 11 

NT34 

NT35 

NT 3 4 

NT31 

HT32 

HT31 

HT30 


Loc. 

Value 

ioeg> 

(BTU/rt 2-Sac) 

-89.00 

2.9*21-11 

-81.43 

4.5*7 1-11 

-54.41 

5.544 1-11 

-44.33 

1.2091 0) 

-41.40 

7.541 1-1) 

-42.44 

1.7751 0) 

-41.7* 

1 .232 1 0) 

-40.44 

1 .0441 0) 

-40.00 

1.2911 0) 

-19.13 

1.1304 0) 

-34.2* 

1.24*1 0) 

-37.42 

4.4441-1) 

-34.54 

Null 

-35.41 

1.0414 0) 

-34.11 

2.4141 0) 

-33.77 

Nul l 

-32.12 

2.454 1 0} 

-31.49 

3.7131 01 


Run 


T Surf 

Gauge 

IDegfti 

Label 

540.29 

HT29 

540.41 

HTll 

540.49 

NTH 

541.14 

HT24 

540.44 

NT 2 5 

541.41 

HT24 

541.11 

HTll 

340.71 

HTll 

541.23 

HTll 

340.98 

HT20 

541.18 

NT1 9 

340.55 

HTll 

Null 

HTll 

540.45 

HTll 

341.94 

HTI 5 

Null 

HTI 4 

342.50 

HTI) 

343.44 

HTi 2 


Loc. 

Value 

Ideg) 

(ITU/rtl-IOC) 

-30.99 

2.344 1 0) 

-30.01 

2.244 1 0) 

-29.1* 

3.4001 01 

-24.2* 

2.43)1 0) 

-21.41 

2.4391 0) 

-24.54 

3.0911 01 

-25.41 

3.4981 0) 

-24.40 

2.1)01 0) 

-23.94 

3.442 1 0) 

-23.04 

Nul 1 

-22.23 

2.8994 0) 

-21.40 

2.484 1 0) 

-20.54 

Null 

-14.42 

3.0991 01 

•14.44 

2.1471 0) 

-11.44 

3.2)94 0) 

-14.49 

4.331 4 0) 

-13.11 

2.449( 0) 


7 Reduced D*t* Tabulation 


T turf 
(Dog*) 

542.10 

541.19 
542.05 

542.20 
542.34 
542.40 
543.25 
542.51 

544.11 
Null 

542.15 

542.24 

Null 

542.94 

542.44 

542.13 

544.04 

542.49 


Gauge 

Loc . 

Label 

(dag) 

HTll 

-14.15 

HT10 

-13.84 

MT9 

-12.1) 

HT4 

-n.*e 

HTI 

-10.93 

HTI 

•9.94 

NTS 

-1.04 

HT4 

-4.10 

HT) 

-4.34 

HT2 

-1.58 

HTI 

-.82 

HT4S 

4.34 

HT44 

4.10 

HT47 

14.89 

HT4I 

28.34 

HT4 9 

33.87 


Value 

{ITU /Ft 2-Sec) 
4.92*1 0) 
9.431 ( 0) 
9.3131 01 
9.4101 01 
1.1101 11 
1.1921 1) 
1.2491 1) 
1.0101 11 
1.3331 1) 
1.42H II 
Nul 1 

1.0*3 ( 1) 
9.131 1 0) 
4.024 ( 0} 
5.4111 01 
3.282 1 01 


T Surf 
(D«gR) 

543.91 

548.41 

545.19 

544.24 

341.33 

544.31 

544.49 
545.93 

330.50 
349.98 

Null 

344.4? 

544.41 

345.41 
343.47 
542.01 


Gauge 

UMl 

NT11 

NT10 

NT9 

HT* 

NT 7 
MT4 
NTS 
NT 4 
HTI 
XT 2 
HTI 
HT45 
NT44 
NT 41 
NT 4 4 
NT49 


Loc 


(deg) 

-14 

73 

-1) 

84 

-12 

43 

-11 

44 

-10 

93 

•9 

94 

-9 

04 

-4 

10 

-4 

14 

-1 

.58 

- 

.82 

4 

.34 

1 

.10 

11 

.89 

24 

.54 

35 

.87 


V* 1 u* 

(»TU/rt2-S«Cl 
9.1491 01 
4.441 1 01 
4.323 1 0) 
9.0721 01 
9.2401 0) 
9.232 1 0) 
9.4241 01 
4.3411 0) 
9.453 1 0) 
9.1H 1 01 
Null 

9.384 1 01 

9.414 1 0) 
7.194 I 01 
3.3491 0) 
4.1971 0) 


T Surf 

(D*gR) 

352.30 

351.49 

531.34 

351.34 
552.45 
552.4? 
352.7* 
550.40 
532.95 

553.44 
Null 

552.81 

551.45 
351.1? 
549.09 
549.9? 


Gauge 

Loc. 

Value 

Label 

(degl 

(ITU/ Ft 2-Sec 

HTll 

-14.75 

5.7031 01 

HT10 

-13.84 

5.8981 0) 

HTI 


3.5591 0) 

HT* 

-11 .44 

Null 

NT 7 

-10.93 

8.3844 0) 

HTI 


8.1091 0) 

NTS 

-9.04 

8.99K 0) 

NT 4 

-4.10 

7.7401 0) 

NT) 


4.9811 0) 

NT2 


7.3751 0) 

HTI 

-.82 

Nul 1 

HT43 

4.34 

8.43H 0> 

NT4 8 

4.10 

4.1231 0> 

NT41 

18.89 

8. 89K 0) 

HT44 

28.34 

4.5114 0) 

HT4 9 

35.81 

2.8884 0) 


I 


T Surf 
1 D* g ft ) 

543.44 

343.79 

543.31 
Null 

343.4? 

544.12 

544.32 
344.1* 

544.33 
545.32 

Nul 1 
544.58 
34 3.98 

543.78 
542.27 

340.79 


Caugo 

Label 

HTll 

HT10 

NT* 

HT* 

HTI 

MT4 

NTS 

HT4 

NT3 

NT2 

HTI 

HT4 3 

HT48 

MT47 

HT44 

HT4 9 


Loc. 

Value 

(dog) 

(ITU/rt 2-Sec) 

-14.75 

2.0931 0) 

-13.44 

2.2)31 0) 

-12.4) 

3.3141 0) 

-11.44 

Null 

-10.9) 

3.0991 0) 

-4.94 

4.95)1 0) 

-9.04 

3.951 1 0) 

-4.10 

5.1041 01 

-4.34 

1.2224 11 

-1.54 

1.4 99 1 1) 

-.42 

Null 

4.34 

5.334 1 0) 

4.10 

4.953 1 0) 

14.49 

1.2391 0) 

24.54 

1.1441 0) 

33.47 

5.011 1-1) 


T Surf 
iDegR) 
542.24 
542.15 
542.92 
Null 

541.39 

543.48 
544.44 
545.38 
549.94 

551.40 
Null 

543.43 

544.13 

540.91 

340.18 

540.49 


B-108 


Gauge 

Loc . 

Va lue 

Label 

Idegl 

(6TU/I i.2-sec> 

HT32 

•19.00 

1.I97(-1) 

H731 

•11.13 

3.101 (-1) 

NT 30 

-34.61 

2. 01 6 (- 1 ) 

HT44 

-44.35 

6.044 (-1) 

NT 43 

-43.60 

1.931 l-l 1 

NT 4 2 

-42.69 

9.7301-1) 

HT4 1 

•41.79 

7. 43 3 1-] > 

HT40 

-40.98 

6. 8921-3 > 

NT39 

-40.00 

9. 222 (-1) 

NTH 

-39.13 

1.3531-11 

NT3 7 

-39.21 

6.5261-3) 

NTH 

-37.42 

4 . 0 1 9 (• 1 ) 

HT33 

-36.31 

3.901 (-1) 

NT 3 4 

-33.6? 

3 . 462 (-1) 

NT33 

-34.71 

1.00? ( 0) 

NT3 2 

-31.77 

Nul 1 

HT31 

-12.12 

1.410 1 C> 

HT30 

-31.19 

3 .557 t 0) 


Run 


T Surf 

Ga ug* 

Loc. 

IDegR) 

ui* : 

(deg) 

336.63 

HT 2 9 

-30.99 

338.76 

HT28 

-30.06 

338.74 

NT ?7 

-29.16 

336.49 

HT26 

-26.26 

336.36 

NT 25 

-27.41 

336.76 

HT24 

-26.54 

336.56 

NT 2 3 

-25.66 

331.44 

NT 22 

-24.60 

538.77 

NT 2 1 

-23. 94 

336.77 

NT2C 

-23.00 

536.67 

HTI 9 

-22.25 

336.61 

HT 1 6 

-21.40 

336.34 

HTI 7 

-20.36 

538.41 

HTi 6 

-19.62 

336. 62 

NT) 5 

-16.64 

Nul 1 

HT 1 4 

-37.66 

538.89 

HT 1 3 

-16.69 

539.03 

HTI 2 

-15.71 


• Reduced Data Tabulat 1 on 


Value T turf Gauge 

19TU/rt?-Sec) (DegR) Label 

*.)6?1“3) Ml . 66 NT 1 1 

3. 79* |-1 ) 530.32 NT10 

1.30?t 0| 330.59 NT 9 

I.J10I-1) 511.33 HTI 

1 . 399 ( 0) 339.01 HT? 

1.1091 0} 311.93 KTt 

4,3191-1) 311.44 KT3 

1.4441 0) 519.0? NT4 

1.^07 ( 0) 539.20 NT! 

1 .917 ( 0} 539.32 NT2 

1.955 1 0 1 339.44 HTI 

1.508 { 0) 339.21 MT45 

Null Null NT4I 

*.£>•!( C) 539.54 HT4? 

2.009( 0) 339.44 HT4I 

1 .648 ( C) 339. 46 MT49 

1 .701 | 0| 339.26 

1 . 380 1 Oi 339.18 


Loc. 

Value 

T Surf 

(deg) 

(9TU/Ft 2-Sec ) 

(DagR) 

-14.7b 

1.7751 0) 

339.28 

-13.66 

1.6701 0) 

539.06 

-12.63 

3.7461 0) 

539.1? 

-11.61 

2.039( 0) 

539.3? 

-10.93 

2.4301 0) 

539.34 

-9.96 

2.0091 0| 

539.33 

-9.04 

3.3021 01 

340.09 

-6. 1C 

2.3851 0) 

339.71 

-4.34 

1.2531 0) 

542.71 

-1.56 

3.4211 1) 

547.07 

-.62 

Nul 1 

Null 

4.34 

2.447( 0) 

539.66 

9.10 

2.246 ( 0) 

539.7? 

16.69 

6.3 68 1-3 | 

539. 32 

26.34 

7.114 1-3) 

536.05 

35.67 

5.243 1-3) 

336.60 


Ceuge 

Loc. 

Value 

T Surf 

Gauge 

Loc. 

Va) ue 

T Surf 

Label 

(deg) 

(ITU/ Ft ?-Se C) 

IDegR) 

Labe) 

(deg) 

{•TU/Ft 2 

-Sec) 

(OegR) 

NT32 

-69.00 

5.041 (-2) 

340.36 

HT2 9 

-30.99 

9.143 | 

-1) 

340.35 

MTS 1 

-61.63 

1.924 (-1) 

340.30 

HT2 8 

-30.06 

2.687 { 

-1) 

540.06 

MTS0 

-34.61 

1 .443 (- 3 I 

340.46 

NT27 

-29.36 

1.204 ( 

0) 

340.60 

HT4 4 

-44.33 

2.325 1-1) 

540. 1 3 

NT? 6 

-26.20 

6.545 ( 

- 1 ) 

540.16 

HT4 ] 

-43.60 

1 .246 (-1) 

54D. 13 

HT25 

-27.41 

1.3331 

0) 

541.03 

HT4 7 

-42.66 

4.011 (-1) 

540. 41 

HT2 4 

-26.54 

1.3051 

0) 

541.20 

HT4 1 

-41.79 

S. 2161-1) 

340.35 

HT23 

-23.66 

3.43? ( 

-1) 

340.29 

MT4C 

-40.01 

Nul 1 

Nul 1 

NT 27 

-24.00 

1.4711 

0) 

541.12 

HT39 

-40.00 

7.906 (-1) 

340.33 

NT? 3 

-23.94 

1.6121 

0) 

341.30 

NT36 

-39.13 

6.334 (- 1 ) 

540.36 

MT20 

-23.09 

1.521 ( 

0) 

541.48 

MT3? 

-31.21 

4.659 (-1) 

540.52 

HTI 9 

-22.25 

1 .608 ( 

0) 

541 . 13 

HT3 6 

-37.42 

2.6471-]) 

340.4] 

HTI 8 

-21 .40 

1 . 357 < 

0) 

541.65 

HT3 5 

-36.31 

4. *83 l-li 

340.49 

HT 1 ? 

-20.36 

Nul 1 


Null 

HT34 

-35.67 

1 . 333 1- 3) 

340.28 

HT 1 6 

-19.62 

1 .970 I 

0) 

342.31 

HT33 

-34.71 

1.374 (- 1 ) 

540.43 

HT] 5 

-16.64 

1 .212 ) 

0) 

341.27 

HT3 2 

-33.7? 

N-ll 

Null 

HTI 4 

-37.66 

3 . 503 1 

0) 

541.65 

HT3 1 

-32.12 

1.014) 0) 

540.59 

HTI 3 

-16.69 

2.029 ( 

Of 

34 1 . 94 

HT 3 0 

-31 .69 

3.3831 0) 

340 . 91 

HT . 2 

-13.71 

1.9651 

0) 

342.23 



Rur 

10 Reduced 

Data Tac 

ul at Ion 




Gauge 

Loc . 

Value 

T Sur f 

Gauge 

Loc . 

Va 1 ue 

T Surf 

Lao#: 

(deg) 

(BTU/ri?-S#c) 

(DegR) 

La dc 1 

(aeg) 

(BTU/Ft 2- 

Sec ) 

(DegRj 

NT 52 

-69. 00 

3.2061 0) 

337.05 

HT 2 9 

-30.99 

2.3 711 

1 ) 

536.09 

NT 31 

-41.63 

4.630| 0) 

338 . 70 

H72I 

-30.06 

2.276 ( 

1 ) 

336.09 

HT50 

-54.41 

7 . 363 ( 0) 

3 4 3 . 1 8 

MT27 

-29.36 

2.331 1 

1) 

357.04 

KT44 

-44.55 

1.5711 1) 

349.35 

NT 2 6 

-20.21 

2.1751 

1) 

535.96 

HT 43 

-43 . 6C 

1.5511 1) 

340.13 

HT 2 5 

-27.41 

2.1471 

3 ) 

355.71 

KT 4 2 

-42.60 

Null 

Null 

HT 24 

-26.54 

2.3?7( 

3 ) 

557.36 

HT43 

-41 . 79 

1.2431 1) 

545.56 

HT23 

-23.66 

2.4391 

1 ) 

536.19 

NT 40 

•40.16 

Null 

Null 

HT22 

-24.60 

2.470 ( 

1) 

539.43 

NT 19 

-40.00 

1.3761 1) 

346.60 

NT21 

-23.94 

2.3661 

1) 

360.96 

NT30 

-39,13 

1.940 1 11 

550. 14 

MT2C 

-23.06 

2.434 ( 

1) 

559.34 

HT3? 

-31.26 

2.3421 1) 

357.21 

HTI 9 

-22.23 

2.512 1 

1) 

361.02 

MT36 

-37.42 

Nul 1 

Null 

HTI 6 

-21 .40 

Null 


Nul 1 

NT33 

-36.56 

2.7221 1) 

560.94 

HT 1 7 

-20.56 

Nul 1 


Nul 1 

MT3 4 

-35.67 

1 . 7 94 | 1 ) 

551.23 

NT) 6 

-19.62 

2.1491 

1) 

557.73 

KT3 3 

-34.71 

Nul 1 

NuJ ) 

HTI 3 

-16.64 

2.3631 

1) 

357.76 

HT37 

-33 .77 

Nul 1 

Nul 3 

HTI 4 

-17.66 

2.2391 

1) 

356.3? 

NT 31 

-32.67 

2.197 ( 1) 

356.02 

HTI 3 

-16.69 

2.6621 

3 ) 

562.03 

NT30 

-31.69 

Nul 1 

Nul 1 

HT 3 2 

-15.71 

2.0051 : 

)) 

354.93 


Run 13 Reduced Deia Tabulation 


Gauge 

Loc . 

Value 

T Surf 

Label 

(deg) 

<rru/rt 2 -sect 

(OegR) 

NTH 

-14.73 

1.733 1 0) 

541.76 

NT1 0 

-13.66 

2.0921 0) 

341.7? 

HT9 

-12.93 

2.4151 0) 

342.04 

HTI 

-11 .96 

Nul 1 

Nul 1 

HT? 

-10.93 

2.35? ( 0) 

542.33 

HT6 

-9.90 

1.9701 0) 

542.05 

HT5 

-9.04 

3.4301 0) 

543.10 

HT4 

-9.10 

3 . 4 90 ( 0) 

343.10 

HT3 

-4.34 

6.020 4 0) 

346.30 

NT2 

-1.36 

1.356 1 1) 

330.11 

NT1 

-.6? 

Null 

Null 

MT4 5 

4.34 

2.336 ( 0) 

342.61 

NT46 

6.10 

2 . 2 30 ( 0) 

542.36 

HT4 7 

16.69 

3.066 (-1) 

340.9? 

NT4I 

26.54 

3.208 (-1) 

340.99 

HT4 9 

35.6? 

4 . ?1 6 t-3 1 

540.54 


Gauge 

LOC . 

Value 

7 Surf 

Labe 1 

(deg) 

(BTU/rt? 

-Sec) 

(OegR) 

NTH 

-14.75 

2.017 ( 

3) 

553.?: 

NT 10 

-13.66 

7.342 ( 

3] 

356.34 

NT 9 

-12.83 

3.94 91 

1) 

554.29 

HTI 

•11.98 

1.971 ( 

1) 

334.63 

HT? 

-10.93 

2.36C ( 

1) 

336.26 

HT6 

-9.91 

2.3751 

1) 

536.04 

HT5 

-9.04 

2.361 1 

1) 

338.49 

NT 4 

*6.10 

1.7341 

3) 

530.92 

MT3 

-4.34 

2.2791 

1) 

556.14 

HT2 

-1.36 

1.995 ( 

1) 

334.1? 

MT1 

-.62 

Nul 1 


Null 

HT4 3 

4.34 

2.353 ( 

1) 

557.21 

KT46 

6.10 

1.9431 

1) 

554.12 

HT4 7 

16.69 

1.9331 

1) 

533.95 

HT4I 

26.54 

1 .396 1 

1) 

330. 3C 

NT4 9 

35.6? 

1.664 ( 

0) 

333.39 


Ceuge 

Loc. 

Value 

T Surf 

Gauge 

Loc. 

Value 

T Surf 

Label 

(deg) 

(9TU/rt 2-Sec) 

(OegR ) 

Label 

(deg) 

|»TU/rt 2-Sec) 

(OegR) 

NT 52 

-69.00 

2.034 1 0) 

340.32 

HT29 

-30.99 

1.464 ( 1) 

556.37 

NT51 

-61 .13 

3 . 1 46 ( 0) 

541.93 

HT20 

-30.06 

1.662 1 1) 

559.36 

NT50 

-34.61 

4.031 ( 0) 

342.71 

HT2? 

-29.19 

2.1061 1) 

561.99 

NT44 

-44.33 

t.?47( 0) 

331.06 

HT26 

•20.29 

2.2601 1) 

513.31 

MT4 :> 

-43.60 

Null 

Null 

HT25 

-27.41 

2.269( 1) 

363.23 

NT4 2 

-42.69 

1.3461 1) 

554. 70 

NT24 

-26.34 

2.3221 1) 

365.91 

HT4 1 

-41.79 

6.22l( 0) 

543.31 

HT2 3 

-25.66 

2.4291 1) 

363. 36 

MT40 

-40.91 

9.9401 0) 

550.47 

MT22 

-24.10 

2.0191 1) 

339. 40 

HT39 

-40.00 

7.9631 0) 

349.95 

HT2 1 

-23.94 

2.9?0( 1) 

369.39 

MTJ6 

-».» 

3.675 1 0) 

343.42 

H720 

-23.09 

1.699( 13 

331.69 

MTS 7 

->9.26 

9.1991 0) 

550.90 

HTI 9 

-22.25 

2.3471 1) 

369.73 

MTJ6 

-37.42 

7.644 ( 0) 

346.36 

HTI 1 

-21.40 

2.4231 1) 

366.69 

HT35 

-36.39 

9.154 { 0) 

550.03 

MT17 

-20.56 

Nul 1 

Mull 

HT34 

-33.6? 

7.701 1 0) 

540.64 

HTI 6 

-19.62 

2.3341 1) 

364.09 

MT33 

-34.71 

1.1291 1) 

554.16 

HTI 5 

-16.64 

2.331 ( 1) 

364.60 

MTS 2 

-33.7? 

Nu) 3 

Null 

HTI 4 

-17.66 

2.6001 1) 

367.21 

NTS 1 

-32.92 

1 . 446 1 1 ) 

537.27 

HTI 3 

-16.69 

2.624 ( 1) 

565. 9? 

HT30 

-31.99 

1.6771 1) 

557.32 

HTI 2 

-15.71 

2.1431 13 

361.19 


Run 14 Reduced Dec* Tabulation 


Gauge 

Loc. 

Value 

T Surf 

Label 

(deg) 

(9TU/T12 

■Sec) 

(OegR) 

Kill 

-14.75 

2.6561 

it 

564.47 

MT1 0 

-13.69 

3.010 ( 

it 

369.97 

MT9 

-12.93 

2.6761 

3) 

362.23 

MT9 

-11.11 

2.357 ( 

1) 

359.97 

MT7 

-10.93 

2.771 | 

1) 

363.92 

MT6 

-9.99 

2.6061 

1) 

564.92 

NTS 

-9.04 

3.13? ( 

1) 

366.43 

NT4 

-9.10 

1.9671 

1) 

557.91 

MT3 

-4.34 

2.6261 

u 

365.13 

MT2 

-1.36 

2.5431 

1) 

363.05 

MT1 

-.62 

Null 


Null 

MT43 

4.34 

3.019 ( 

11 

566.22 

HT46 

9.10 

Nul 1 


Null 

KT47 

16.69 

2.309{ 

13 

365.31 

HT49 

26.34 

Null 


Null 

NT49 

35.67 

3.641 

3) 

339.12 


B-109 



&*UQ« 

Lit* l 

HT52 

MT31 

KT50 

NTH 

HT4 3 

HT42 

MT41 

HT40 

HT3* 

HT3I 

NT37 

MT34 

HT35 

HT34 

HT33 

HT32 

htj; 

MT JO 


Loc. 

Valua 

<dag) 

(ITU/Ft2-Sac 

-99.00 

1 .041 ( 0) 

-91.91 

}. 124 ( 0) 

-44.11 

1.0421 01 

-44.44 

9 . 010 ( 0) 

-41.10 

Null 

-41.49 

1.1044 1) 

-41.7* 

4.1101 0) 

-40.99 

9 . 1 7| ( 0) 

-40.00 

*.*741 01 

-19.11 

1.414 ( 0) 

-19.29 

7 .124 ( 0J 

-37,42 

4.3491 01 

-19.59 

9. 229 ( 0» 

-15.17 

4.4171 01 

-14.71 

Null 

-31.77 

Null 

-12.92 

1.2441 1) 

-11.19 

Nul 1 


Run 


T Surf Cauga Loc. 

(DaQR) Ulxl <dag) 

440.5* HI 29 -10. M 

441.11 HT 21 -10.08 

442.04 HT27 -2*. II 

444.19 MT24 -21.21 

Mull HT24 -27.41 

444.42 HT24 -24.44 

444.42 MT21 -24.44 

444.24 HT22 -24.90 

441.41 MT21 -21.94 

444.77 HT20 -21.01 

444.21 HT19 -22.24 

444.04 HT19 -21.40 

444.99 MT1 7 -20.44 

444.49 HT14 -19.42 

Null HT1 4 -19.44 

Null HT14 -17.44 

441.41 HT11 -14.49 

Null HTl 2 -14.71 

14 Raducad Data TaDulatlon 


Valua 

T Surf 

(ITUm2-Sac> 

(DagR) 

1 . 204 ( 1) 

547.21 

1.5101 11 

551 .40 

1.4221 11 

452.44 

1.5471 1) 

550.41 

1.4571 11 

451.41 

1.9011 1) 

554.4* 

1.1241 11 

553.17 

1.447t 1) 

550.01 

2.2551 11 

557.77 

2.523 1 1) 

554.14 

1.5151 11 

552.42 

1.404 1 1) 

553.23 

Null 

Null 

1.22*1 11 

549.92 

1.1471 11 

550.24 

1.4*71 11 

452.79 

1.755 ( 1) 

554.01 

1.3741 1) 

551.57 


Cauga 

UM) 

MT52 

MT41 

HT50 

HT44 

MT4 1 

NT4 2 

HT4 1 

N74 0 

HT39 

KT19 

HTl 7 

HT14 

HT14 

H714 

HTl 1 

HT12 

HT11 

HT10 


LOC. 

Valua 


(dag) 

(iTU/rt 2- 

Sac) 

-19.00 

4.97*1 

01 

-41.91 

Nul 1 


-44.41 

Null 


-44.45 

4.491 1 

1) 

-43.40 

Nul 1 


-42.49 

1.5441 

1) 

-41.7* 

2.440 1 

1) 

-40.11 

2.11*1 

1) 

-40.00 

1.4941 

11 

-l*.ll 

1.4521 

1) 

-19.29 

1.5451 

11 

-17.42 

9.401 1 

01 

-11.51 

9.3*0 1 

0) 

-15.47 

9. *17 1 

0) 

-14.71 

9.304 1 

0) 

-31.77 

Null 


-32.42 

4.972 1 

0) 

-31.9* 

1.039 ( 

1) 


Run 


T Surf 

Cauga 

Loc. 

tDagRI 

Labal 

(dag) 

551.47 

HT2* 

-30. *4 

Nul 1 

HT2I 

-30.01 

Nul 1 

HT27 

-2*. 14 

572. *4 

HT2I 

-21.21 

Nul 1 

HT2 5 

-27.41 

514.52 

HT2 4 

-21.54 

540.0* 

HT2 3 

-25.44 

557.54 

MT22 

-24.10 

552.37 

HT21 

-23.94 

553.07 

HT20 

-23.04 

555.17 

HTl 4 

-22.25 

551.24 

HTll 

-21.40 

550.41 

HTl 7 

-20.54 

550.74 

HTll 

-11.42 

552.30 

HTl 5 

-11.44 

Null 

HTl 4 

-17.44 

550.32 

HTl 3 

-14.4* 

555.44 

HTl 2 

-15.71 


14 Raducad Data Tabulation 



Valua 


T Surf 

liTU/Ft 2- 

sac) 

(DagRI 

4 

r)55 ( 

0 ) 

54*. 

41 

7 

114 ( 

0 ) 

550. 

1* 

1 

1531 

11 

554. 

44 


Nul 1 


Null 


***( 

0) 

549 

3* 


,557 ( 

0) 

550 

04 


.932 1 

01 

550 

40 


.5731 

0) 

551 

14 


,»ll ( 

01 

552 

.13 


.510 ( 

0) 

551 

.4* 


.520 1 

01 

553 

.70 


.710 1 

01 

554 

.07 


.7721 

0) 

552 

.05 


.35*1 

01 

551 

.73 


.5531 

01 

552 

.54 


.244 l 

u 

554 

.20 


.150 ( 

0) 

552 

.32 


.*11 1 

0) 

551 

.14 


Cauga Loc. Valua * Sk,rf 

Ub«i (d«g» iiTU/rt2-stci (DagRI 


HTll 

-14.75 

1.3951 1) 

551 .01 

KT10 

*13.48 

1.247( 1) 

541.75 

HT* 

-12.83 

1.3441 1) 

550.50 

HTl 

-11.11 

1.4471 11 

551.2* 

HT7 

-10. *3 

1.2351 1) 

550.01 

HTl 

-9.91 

1.4411 11 

549.49 

HT5 

-*.04 

2.0311 11 

553.3* 

HT4 

-1.10 

Null 

Null 

HT3 

-4.34 

2. *131 1) 

559.14 

NT 2 

-1.54 

5.924 1 1) 

574.5* 

HTl 

-.12 

Hull 

Null 

HT4 5 

4.34 

3.9111 1> 

543.43 

MT4 4 

9.10 

Nul 1 

Nul 1 

HT47 

11.49 

1.424 1 1) 

550.24 

HT4I 

24.54 

5.3*2 1-U 

53*. 15 

HTl* 

35.47 

4.9191-U 

539.20 


Cauga 

Loc. 

Val ua 

T Surf 

Labal 

(dag) 

(ITU/Fl 2- Sac) 

(OagRl 

HTll 

-14.75 

9.201 ( 0) 

551.34 

HTl 0 

-13.4* 

9.3421 01 

552.59 

HT* 

-12.13 

1.001 ( 11 

553.47 

HTl 

-11.11 

1.124 ( 0) 

553.25 

HT7 

-10.93 

9.094 1 0) 

552.31 

HTl 

-9.9* 

9.3411 0) 

551.13 

HT5 

-*.04 

1.1551 1) 

552. *4 

NT4 

-9.10 

1.214 ( 1) 

554.30 

HT3 

-4.34 

1.1751 11 

555.09 

HT2 

-1.54 

9.1031 0) 

551. *5 

HTl 

-.12 

Nul 1 

Nul 1 

HTl 5 

4.34 

4.7121 0) 

551.50 

KT44 

9.10 

1.007 1 0) 

551.43 

HTl 7 

14.41 

4.7141 01 

551.25 

MT49 

24.54 

Nul 1 

Nul 1 

HT4* 

35.47 

1.4*11 Cl 

542.12 


cauga 

UMi 

HT42 

NT 11 

HT40 

HT44 

H741 

MT42 

MT41 

HT40 

HT 19 

HT19 

HT>7 

HTl 4 

HTl 4 

MT14 

HTH 

HTl 2 

HTll 

HT30 


Loc. 

Valua 

(dag) 

<|TU/ri2-Sac 

-49.00 

3.901 1 0) 

-11.93 

5.1*21 0) 

-54.11 

9.9741 0) 

-44.55 

1.1721 1) 

-43.40 

Null 

-42.41 

Null 

-41.71 

1.4521 11 

-40.11 

Null 

-40.00 

2.2391 1) 

-3*. 11 

Mull 

-31.21 

Hull 

-37.42 

Null 

-34.5* 

Null 

-35.47 

2.593 ( 1) 

-34.71 

4.3251 1) 

-33.77 

Nul 1 

-32. 92 

3.5341 1) 

-11.19 

3.5331 1) 


T Surf Cauga 

( Da g R ) Labal 

449.99 MT29 

440.79 MT29 

497.99 HT 2 7 

974.01 MT24 

Null MT29 

Null HT24 

171.10 HT23 

Null HT22 

491.24 HT21 

Null *720 

Hull HTl 9 

Null HTll 

Hull 

490.97 HTll 

499.43 HTl 9 

Null HTl 4 

492.21 HTll 

411.14 HTl 2 


Loc. 

Valua 


(dag) 

(9TU /Ft 2- 

Sad 

-30. ♦♦ 

1.05*1 

1) 

-30.01 

3.2401 

11 

-29.19 

4.5311 

11 

-21.29 

Null 


-27.41 

9.491 1 

1) 

-24.54 

1.1951 

2] 

-25.44 

1.1101 

2) 

-24.10 

1.2501 

it 

-23.44 

5.9401 

it 

-23.01 

4.143 1 

li 

-22.25 

2.053 ( 

it 

-21.40 

1.50*1 

it 

-20.51 

1.2571 

i) 

•19.42 

1.071 ( 

11 

-19.44 

1.2441 

11 

-17.44 

1.29*1 

it 

-14.4* 

1.331 1 

it 

-15.71 

1.4371 

it 


Run 17 Raducad Data Tabulation 


T Surf 
(DogM 

990.11 
497.14 
104.01 

Hull 

911.09 

910.91 

491.12 

411.00 
470.94 

494.91 

449.11 
447.49 

447.01 
444.99 

457.11 
457.07 
447.04 
444.90 


Cauga 

UMI 

HT4 2 

MT91 

HT50 

HTl 4 

HT* 1 

NT4 2 

NT41 

HT40 

HTl 9 

HTll 

HTl 7 

HTll 

HTll 

HTll 

HTl) 

HTl 2 

HTll 

MT10 


Loc. 

Valua 


(4491 

(ITU/Ft 2- 

Sac! 

-99.00 

3 .315 ( 

01 

-41.93 

3*043 ( 

ot 

-54.11 

7.23*1 

0) 

-44.55 

1 . 432 ( 

11 

-43.40 

Null 


-42.41 

2.4991 

It 

-41.79 

1.1191 

*t 

-40.94 

1 . 115 ( 

it 

-40.00 

1.333 1 

it 

-34.13 

3.921 ( 

it 

-39.21 

2.292 1 

it 

-37.42 

2.3451 

it 

-34.39 

2.9721 

it 

-33.47 

1.4311 

it 

-34.71 

2.7331 

it 

-33.77 

Null 


-32.92 

2.4*71 

it 

-31.99 

2.954 ( 

n 


Run 


T Surf 

Cauga 

Loc. 

Valua 

(DagRI 

Labal 

(dag) 

(ITU/rt 2-Sac) 

539.77 

HT29 

-30.9* 

2.7 90 1 1) 

531.55 

HT24 

-30.01 

2.7101 1) 

343.14 

HT27 

-2*. 19 

3.0391 1) 

351.23 

HT24 

-21.21 

Null 

Null 

HTJ 5 

-27.41 

1 . 344 ( 1) 

542.23 

HT24 

-24.34 

3.2391 It 

549.47 

HT21 

-23.44 

3.131 1 It 

357.01 

HT22 

-24.90 

2.9731 1) 

332.03 

HT21 

-23.14 

4.039 1 1) 

544.34 

HT20 

-21.09 

4.3701 1) 

540.12 

HTl 9 

-22.25 

1 . 1 9 * ( at 

540.19 

HTll 

-21.40 

1.191 ( 2t 

545.79 

HTl 7 

-20.31 

4.9991 It 

555.41 

HTl* 

-19.42 

2.711 ( It 

544.94 

HT15 

-19.44 

1 .400 ( It 

Null 

HTll 

-17.44 

1.0171 It 

544.57 

HTl 3 

-14.4* 

4. 1211 0) 

511.53 

HTl 3 

-13.71 

*.0121 0) 


19 Rad u cad Oata Tabulation 


T Surf 
(Dag*) 

441.14 

447.14 
470.41 

Null 

471.99 

972.11 

474.70 

492.71 
900.23 

411.11 

427.01 

407.99 

494.94 

449.99 
949.22 

947.02 

444.94 
447.79 


Cauga 

Loc . 

Valua 

T Surf 

Labal 

Idag) 

18TU/ Ft 2-Sac) 

(DagR) 

HTll 

-14.75 

1.447( It 

537.03 

HT10 

-13.41 

1.3481 1) 

554.13 

HTl 

-12.13 

1.3911 11 

554.44 

HT* 

-11.11 

1.3031 1) 

534.29 

HT7 


1.3121 It 

535.91 

HTl 


1.1151 It 

534.74 

HT3 


1.2091 1) 

357.07 

HT4 

-9.10 

1.4571 1) 

345.33 

KTJ 


1.1931 It 

354.37 

HT2 

-1 .54 

1.0*31 It 

535.49 

HTl 

-!*2 

Nul 1 

Nul 1 

HTl 3 

4.34 

• . 70* 1 0) 

534.04 

HTl 4 

9.10 

7.0901 0) 

552.54 

HTl 7 

14.19 

7.0431 0} 

552.2* 

HTll 

24.34 

Null 

Null 

HTl 9 

35.47 

2.2471 0) 

544.71 


Cauga 

Loc. 

Valua 

T Surf 

Labal 

(dag) 

(ITU/Ft 2-*ae| 

(DagRI 

HTll 

-14.75 

1.090{ 1) 

547.17 

HT10 

-11.11 

9 .143 ( 0} 

344.72 

HT* 

-12.11 

1.453 1 1) 

541.49 

HTl 

-11.99 

1.343 1 1) 

550.11 

HT7 

-10.93 

1.3321 U 

530.3* 

HT4 

-9.41 

1.1971 l) 

549.01 

NTS 

-4.04 

1.1151 1) 

547.47 

HTl 

-1.10 

1.2*91 It 

549.00 

HT3 

-4.34 

1.1*21 1) 

549.91 

HT2 

-1.34 

1.0524 It 

541.74 

HTl 

-.42 

Null 

Null 

HTl 5 

4.34 

*.419 ( 0) 

544.94 

KT4 4 

9.10 

7.771 ( 0> 

543.43 

HTl 7 

14.19 

4.239 1 0t 

542.40 

HTll 

24.54 

4.421 1 01 

310.2* 

HTl 4 

33.47 

5.90*1 0) 

541.75 


B-110 


Gauge 

Um ] 

MTS? 

MTS) 

MT SO 

MT44 

NT 4) 

KT 4? 

HT41 

HT40 

HT39 

MT30 

MT3? 

HT34 

HT3S 

HT34 

MTJ3 

HT3? 

HT31 

HT30 


toe . 

Value 

T Surf 

Ga ug* 

Loc . 

(oegi 

llTU/ri 7-Sec j 

(DegR) 

Labe l 

Ideg) 

-49.00 

2.070< 0j 

5)9.7? 

MT29 

-30.99 

-41.43 

3.473( C) 

540.14 

MT20 

-30.00 

-34.41 

3.7341 0) 

542.52 

NT?? 

-79.10 

-44.53 

1.2431 1) 

547.44 

HT26 

-20.20 

-43.40 

Null 

Null 

HT25 

-27.41 

-42.44 

1.7031 1) 

551 .40 

HT24 

-24. 54 

-41.79 

7.3941 0| 

543.00 

HT23 

-25.44 

-40.40 

1.4301 1) 

549.]) 

HT22 

-24.00 

-4C.OO 

9.4401 0) 

545.74 

MT71 

-23.94 

-39.13 

1.97*1 1) 

552. 2* 

HT20 

•23.00 

-30.20 

1.444( 1) 

550.92 

HT1 9 

-22.25 

-37.47 

1.7331 U 

550.00 

HT10 

-71.40 

-34.30 

2.122 ( 1) 

552.90 

HT1 7 

-20.54 

-33.47 

1.3491 1) 

347.9* 

MTI 4 

-19.42 

-34.71 

1 . 954 i 1) 

352.27 

NT) 5 

-19.44 

-33.77 

Nul 1 

Null 

HT14 

-17.44 

-32.02 

1.041 I 11 

552.51 

HT1 3 

-14.49 

-31 .09 

2.0? | 1) 

553.35 

HT1? 

-15.7) 


1# Reduced Date Tabulation 



Value 

T S 

ur t 

(BTu/rt? 

-See> 

IDegRj 


94l( 

1) 

557 

.40 


.034 1 

1) 

552 

.73 


.1701 

1) 

554 

.44 


.11)1 

11 

553 

.04 


. 454 1 

1) 

555 

.14 


.741 ( 

1) 

554 

.93 


.7)7{ 

11 

537, 

.40 


.975 1 

1) 

540 

.43 


.224 | 

1 1 

343 

.19 


.095 | 

U 

342. 

.77 


.420 ( 

1) 

344. 

,37 


.39] ( 

11 

341. 

54 


254 1 

1) 

547. 

,00 


1?7( 

1) 

377. 

20 


481 ( 

11 

394. 

79 


151 1 

2) 

594. 

39 


094 ( 

11 

509. 

OC 


015{ 

1) 

574. 

34 


Gauge 

Loc . 

Value 

T Surf 

Labe J 

Ideg) 

1BTU /Ft 2-Sec 1 

(DegR) 

Mill 

-14.75 

1.90K 11 

363.46 

MT10 

-13.40 

1.2291 0) 

353.31 

NT 9 

-12.03 

5.5401 0) 

340.20 

MT0 

-11.00 

4.7631 0) 

344.6) 

MT7 

-10.93 

• » 066 ( 0) 

544.05 

KT4 

-9.90 

1.1B51 1) 

545.20 

HTS 

-1.04 

1.2691 1> 

345.04 

HT4 

-0.10 

1.4901 ] | 

547.23 

MT3 

-4.34 

1.4441 11 

549.14 

MT2 

-1.34 

1.2441 1| 

347.33 

NT) 

-.47 

Null 

Null 

MT4 5 

4.34 

1.004 ( 1 ) 

34 6.34 

HT4 4 

1.10 

0.9*4 ( 0) 

344.53 

HT4 7 

14.49 

0.209 1 0) 

543.76 

NT4B 

24.34 

4.9391 0) 

541.37 

NT 4 9 

35.47 

4.9361 0} 

542.1 9 


Gauge 

Loc . 

Value 

Label 

Ideg ) 

(BTU/rL?-Xec| 

NTS? 

-69.00 

3.0071 0) 

HT31 

-41.13 

4.224{ 0) 

NT30 

-34.41 

7.147 | Oj 

HT44 

-44.33 

1 .476 ( 1| 

HT43 

-43.60 

1.7021 1) 

NT42 

-42.69 

2.494 1 1) 

MT4 1 

-41.79 

1.621 | )) 

MT4G 

-40.00 

1.9231 1) 

HT3 9 

-40.00 

2.1*6 ( 1) 

NT30 

-31.13 

2.07?i 1) 

NTS 7 

-30.20 

2.4441 1) 

HT3 4 

-37.42 

2.203 1 1 ) 

Hi J 3 

-36.30 

2.704 1 )! 

MT34 

-35.47 

1.3461 1| 

NT3) 

-34.71 

2.903 ( 1) 

HT3 2 

-33.7? 

Nul 1 

H731 

-37.02 

4 .7?; ( 1) 

HT30 

-31.09 

Nul 1 


Rur. 


T Surf 

Gauge 

Loc . 

IDegRj 

Labe ] 

Ideg) 

543.07 

HT29 

-30.99 

546.01 

MT70 

-30.00 

549.00 

NT? 7 

-20. 11 

339.3# 

MT26 

-20.20 

330.67 

HT25 

-27.41 

560.39 

HT24 

-26.54 

330.1? 

NT? 3 

-25.66 

35 9. 39 

HT22 

-24.00 

342.03 

NT? 1 

-23.94 

369. 12 

HT70 

-23.00 

567. 5? 

HT 1 9 

-22.25 

365.67 

HT10 

-71 .4C 

572.93 

MTI 7 

-20.56 

554.10 

HT) 6 

-19.4? 

584. ID 

MT 1 5 

-10.64 

Nul 1 

HT 1 4 

-17.64 

394 . 40 

H71 3 

-16.69 

N wl 1 

HT ) 2 

-15.71 


2C Re a jc* 0 Data Tabulation 


Value 

T Surf 

Gauge 

IBTU/Tt 2-Sec| 

IDegRj 

Label 

Nun 

Null 

HT1 1 

1.007J 21 

623.20 

HT10 

1-1301 7) 

479. 19 

MT0 

7.0551 )) 

407.51 

NT0 

4.996 { 1) 

595.17 

MT7 

4.431 ( 1) 

594.04 

MT6 

2.9191 1| 

572.05 

HTS 

1.0701 1J 

562.69 

HT4 

1-1101 1) 

356.11 

MT3 

9.901 1 0) 

353.45 

MT2 

1 • 207 l 1) 

331.14 

NT) 

5.013( 0) 

547.0? 

HT4 5 

6.037 ( 0J 

530.1? 

KT46 

7.3441 0| 

349.40 

HT4? 

5.4051 0) 

547.05 

NT4 0 

7.6501 0) 

540.53 

NT49 

7.51? ( 0) 

548.4? 


*.2401 0) 

340.97 



Loc. 


Va . u* 

T S 

urf 

(deg) 

<BTU/Tt2 

-Sec) 

(DeqR) 

-14 

.73 


. 340 < 

0| 

549 

. )) 

-13 

.49 


.239( 

0) 

549 

.03 

-12 

.93 


.010 1 

1) 

549 

. ?S 

-11 

.00 


.719 1 

0j 

540 

. 93 

-10 

.93 


.091 ( 

0) 

546 

. 98 

-9 

.90 


. 330 ( 

0| 

547 

. 95 

-9 

.04 


.094 { 

0) 

546 

.08 

-0 

.10 


.579 ( 

01 

54 7, 

.51 

-4 

.34 


.520 ( 

0) 

344 

.20 

-1 

.56 


.021 ( 

0) 

544. 

.93 

- 

.62 


Nul 1 


Nu] 

1 1 

4 

34 


,796 ( 

Cj 

543. 

.39 

0 

10 


.469 [ 

0) 

54 3. 

7) 

16 

69 


057 i 

0) 

54 2. 

43 

26 

34 

1 

622 ( 

0) 

342. 

53 

35 

67 

1 

016 { 

Oj 

54 . . 

3 7 


Gauge 

Loc . 

Labe 1 

Idegj 

NTS? 

-41. OC 

NTS) 

>41.13 

NTSC 

-34.6) 

HT44 

-44.55 

KT43 

-43.6C 

HT42 

-42.40 

HT41 

-41. ?9 

NT40 

-40.00 

NT 3 9 

-40.00 

NT39 

-39.13 

NT) 7 

-30.70 

HT) 6 

-37.42 

HT) 5 

-34. SB 

NT) 4 

-35,67 

MT33 

-34.7) 

MT) 2 

-33.7? 

NT31 

-32. B2 

HT) 0 

-31 .09 


Gauge 

Loc. 

Label 

(deg) 

HTS? 

-69.00 

HT31 

-61.13 

NT30 

-54.61 

MT44 

-44.53 

MTO 

-43.40 

HT4 2 

-42.60 

HT41 

-41.79 

HT40 

-40. SB 

NTS 9 

-40.00 

NT3B 

-39.13 

NT 37 

-SB. 20 

NT34 

-37.42 

HT3S 

-36.30 

HTS 4 

-35.0? 

HT33 

-34.71 

NT 3 2 

-33.77 

HT31 

-32.0? 

HT30 

-31.19 


Value 

(BTU/ft ?-Sec> 
3.357 < 0) 

4.144 | 0) 

4.3021 0} 
1.73t( 1| 

i.soot n 

3.377c 1) 
1.399| 1} 
1.3#4| 1) 
l.*37| ] | 
2.370 1 )| 

2 . 01 3 ( )) 
3.254 ( 1) 

5 . 5 54 ( 1) 
3.02H 11 
0.7451 1) 
Null 

0.000 ( 1) 

9.244 | 1) 

Run 


Value 

iiTu/rt?-s«ci 
3.3)01 0| 
3.7001 OJ 
4.407 ( 0) 
1.3541 1) 
1.3101 II 
2.004( II 
1.0131 1) 
1.401 ( )) 
1.20?{ 11 
2.2351 II 
1.4171 )| 
1.007< 1) 
2.3451 1) 
1.4491 1| 
2.2131 11 
Null 

2.107( 1) 
2.5421 1) 


T Surf 
(Degh i 
347.32 

340.4 1 

550.4 1 
359.11 
557.3? 
545.40 
554.00 
557.7* 
550.02 
544.47 
349. 70 
511.49 
304.51 

374.05 
404. *9 

Nul J 
411.43 
409.5? 

21 Reduced 


T Surf 
40*90) 
342.97 

343.03 

344.04 

534.02 
354.51 
343.00 
351.07 
539.20 
354.34 
347.44 

343.09 

543.33 
340.13 

340.03 

547.34 
Null 

544.10 
349.41 


Gauge 

Loc . 

Labe 1 

(deg) 

HT29 

-30 

. 99 

HT20 

-30 

.01 

HT 2 7 

-2 9 

.11 

HT26 

-20 

.20 

KT25 

-27 

.41 

HT24 

-26 

.34 

HT 2 ) 

-25 

. 46 

KT 2? 

-24. 

. 0C 

KT 2 1 

-2), 

.94 

KT20 

-2). 

00 

HT1 9 

-22. 

25 

HT1I 

-21 , 

40 

NT) 7 

-20. 

56 

HT ) 6 

-19. 

62 

HT1 3 

-10. 

44 

HT 1 4 

-17. 

46 

HT1 3 

-It. 

69 

MTI 7 

-13. 

71 


Va 1 u* 

16TU/rt2-S*c| 
4.044{ 1} 
4.107| 1| 
4.135( 1) 
3.3001 }| 
2.4731 1) 
2.5401 II 
1.7001 1| 
1.2121 1) 
9.3521 0} 
7.9311 0| 
9.4341 0) 
7.910( 0) 
5.0901 0| 
4.440 1 0} 
4.171 1 0| 
4.173 1 0) 
3.444 1 0) 
5.070 ( 0) 


T Surf Gauge 

10*gR> Label 

400.73 NT 1 1 

509.07 KT) 0 

304.21 HT9 

574.93 MTI 

371.03 MT7 

549.03 KT 4 

343.29 KT5 

359.30 HT4 

534.59 NT 3 

535.49 KT2 

330.47 MTI 

557.70 HT45 

555.99 HT44 

334.44 MT4 7 

354.45 HT40 

553.97 HT4 9 

552.72 

552.04 


Data Tabulation 


Loc . 

Va.ue 

T Surf 

(deg) 

(BTU/Fl 2 -Sec ) 

(DegR | 

-14.73 

3.6?0 ( 01 

352.02 

-13.60 

3.23*1 C) 

351.21 

-12.03 

6 . 23 7 | D) 

551.47 

-11 .B0 

4.7221 0) 

330 .61 

-10.93 

3. 4?? ( 0) 

349.03 

-9. 90 

4 . 34 9 { Cj 

349.11 

-9.04 

4 . 30 5 ( 0) 

349.00 

-0.10 

3.?03( 0) 

540.42 

-4.34 

2.3121 0) 

547.06 

-1.54 

1.311 ( 0) 

54 7.1 9 

-.62 

Nu J 1 

Nul 1 

4.34 

2.6121 C) 

540. 0C 

0.10 

1.420 1 0) 

547.2) 

14.69 

Nul 1 

Null 

26.54 

7.424 (-1) 

545.70 

33.67 

0-66? (-1) 

543.24 


Gauge 

Loc. 

Value 

T Surf 

Label 

(deg) 

(>TU/rt2 

-Sec) 

(DegR) 

HT70 

-30.99 

2.313 < 

1) 

340.9? 

MT20 

-30.0B 

2.307 ( 

11 

370.3) 

MT2 7 

-29.10 

2 . 70? ( 

1) 

572.52 

HT76 

-29.20 

2.6021 

1) 

571.44 

KT23 

-27.41 

2.0291 

1) 

373.30 

NT24 

-20.34 

7.969 ( 

11 

370.19 

NT? 3 

-23.46 

3.042I 

1) 

349.0? 

HT2? 

-24.00 

3.3)51 

1) 

301.96 

NT?) 

-23.94 

4.1731 

1) 

307. 74 

HT20 

-73.00 

3.7921 

11 

393.00 

HT19 

-22.23 

4.063 ( 

11 

397.39 

NT1 0 

-21 .40 

4.33) ( 

1) 

414. OB 

NT1 7 

-20.34 

Null 


Null 

HT1 4 

-19.42 

1 . 077 ( 

3) 

441.4? 

HT15 

-10.44 

1.2591 

21 

410.03 

HT14 

-17.44 

7.2321 

1) 

591.0? 

HT13 

-14.49 

2.040 ( 

n 

531.54 

MTI 7 

-15.71 

1.304 ( 

l) 

549.4? 


Gauge 

LOC. 

Value 

T Surf 

Label 

(deg) 

(STU/ft 2-Sec} 

(DegR) 

HT11 

-14.73 

7.?13 ( 0) 

340.03 

NT1 0 

-13.60 

4.0711 0| 

340.05 

NT9 

-12.03 

0.320 | 0) 

553.09 

HT0 

-11.01 

1.3251 1) 

334.02 

HT7 

-10.93 

1.6*11 1) 

556.49 

MT4 

-9.99 

1 .407 ( 1) 

354.49 

HTS 

-9.04 

1-370 ( 1) 

534.10 

HT4 

-0.10 

1 .340 ( 1) 

535.06 

HT) 

-4.34 

1 .370 ( 1| 

356.0; 

HT2 

-1.56 

Nul 1 

Nu] 1 

NT1 

-.67 

Nu) 1 

Null 

MT4 5 

4.34 

1 .240 { 1) 

331.00 

HT4 4 

1.10 

0.459 ( 0) 

349.91 

HT4 7 

14.69 

4 . 060 ( 0) 

540.36 

HT40 

24.54 

5.7401 0) 

345.4? 

HT4 9 

35.67 

7.4131 0) 

544. 96 


Run 22 Reduced Data Tabulation 


B-lll 



Cauga 

Loc. 

La Dal 

(dag) 

NT 92 

- 04.00 

NT 31 

-0103 

HT 30 

- 94.01 

NT 44 

- 44.53 

NT 43 

- 43.00 

NT 4 2 

- 42.00 

HT 41 

- 41.70 

NT 40 

- 40.00 

NT 39 

- 40.00 

HT 30 

- 39.13 

HT 37 

- 30.20 

HT 30 

• 37,42 

NT 39 

- 30.50 

HT 34 

- 33.07 

NT 3 3 

- 34.71 

NT 3 2 

- 33.77 

NT 31 

- 32.02 

HT 30 

- 31.04 


Value 

tiTu/rt2-*ec) 
4.2941 0) 
i.ftlll 0) 
1.041 ( it 
2.1701 
2.1741 U 

3 . 507 ( 11 
1.7741 11 
1.0441 1 ) 
2.1431 1 ) 
4.442 ( 1) 
1.1041 1 ) 
1.7171 11 
4 . 441 t U 
2.111 l 1 ) 
4.1114 1 ) 
Nul 1 

3.2401 1 ) 

i . 941 ( n 


T Surf 
(D«gR) 
444.70 
447.44 
441.77 

543.43 
543.14 
577.11 
540.04 
577.41 

544.44 

518.44 

511.13 

574.82 

581.43 

571.01 

584.21 

Null 

481.28 

487.04 


C a uge 
UM 1 
HT 74 
NT 28 
NT 2 7 
HT 24 
MT 24 
NT 7 4 
HT 73 
HT 22 
NT 21 
HT 2 C 
HT 18 
HT 18 
NT 1 7 
Ntl 4 
MT 1 4 
Nil 4 
HT 1 3 
MT 1 2 


Loc. 
(degi 
- 30.44 
- 30.01 
- 24.18 
- 28.28 
- 27.41 
- 24.44 
- 24.44 
- 74.80 
- 23.44 
- 23 . f 8 
- 22.24 
- 71.40 
- 20.54 
- 14.42 
- 18.44 
- 17.44 
- 14.44 
- 14.71 


Value 

(iTU/Tt 2 -Sec) 
4.418 1 1 ) 
4.00 2 ( 1 ) 
1.2771 21 
1.0421 21 
7 . 105 ( 1 ) 
5.3471 11 
2 . 452 ( 11 
2.9411 11 
2.0321 11 
1.4221 1 ) 
1.5301 11 
1.5481 1 ) 
1.735 1 11 
1.5511 1 ) 
2.0421 1 ) 
2.3151 1 ) 
2.544 1 11 
1.4341 1 ) 


T Surf 
IDegR) 

543.10 
* 15.43 
€ 34.73 
424.33 

422.10 
404.50 
541.30 
574.37 
540.42 
551.00 
555.55 
554.73 
554.27 
555.45 
558.10 
557.44 
558.70 
554.20 


Nun 23 Reduced Data Tabulation 


Gauge 

Loc. 

La Dal 

(oagl 

KT 32 

- 04.00 

HT 91 

- 01.03 

HT 30 

- 54.01 

NT 44 

- 44.93 

NT 4 3 

- 43.00 

HT 42 

- 42.00 

KT 41 

- 41.70 

HT 40 

- 40.00 

NT 39 

- 40.00 

HT 30 

- 30.13 

HT 37 

- 30.20 

HT 38 

- 37.42 

KT 35 

- 30.90 

MT 3 4 

- 35.07 

NTS 3 

- 34.71 

NT 32 

- 33.77 

HT 31 

- 32.02 

HT 30 

- 31.00 


Value 

(•TU/Ft 2 -Secl 
5.484 1 0 ) 
4.444 1 01 
1.1331 1 ) 
3.0221 11 
2.4001 1 ) 
4.0021 11 
1,7701 11 
2.0251 11 

1.0431 11 
3.3041 1 ) 

3.0431 11 
3.507 1 11 
5.7221 11 
4.730 1 1 ) 
1.2351 2 ) 

Null 

1.2131 21 
0.7401 11 


T Sw r f 
(DagR) 

540.04 

550.42 

555.42 

573.44 

571.24 

504.12 
544.71 

570.04 
570.34 

505.21 

500.12 

511. 44 

544.24 

540.21 
450.15 

Null 

455.75 

435.43 


Cauga 
Label 
NT 2 4 
NT 20 
NT 2 7 
NT 24 
HT 25 
NT 2 4 
NT 2 3 
HT 22 
NT 2 1 
NT 20 
NT 14 
MT 1 0 
HT 1 7 
HT 1 4 
HT 1 5 
HT 1 4 
HT 13 
NT 1 2 


Loc. 

(dig) 

- 30.44 

- 30.01 

- 24.10 

- 20.20 

- 27.41 

- 24.54 

- 25.44 

- 24.00 

- 23.44 

- 23.00 

- 22.25 

- 21.40 

- 20.50 

- 10.42 

- 18.44 

- 17.44 

• 14.44 

- 15.71 


Value 

(OTU/rt 2 - 5 »C) 
4.141 1 11 
3.4051 11 
2.400 1 1 ) 
1.002 1 1) 
1.4121 1 ) 
1.5021 1 ) 
1.500 1 1 ) 
1.341 1 1 ) 
1.230 1 1 ) 
1.304 1 1 ) 
1.001 1 1) 
1.245 1 11 
1.4141 1 ) 
4.7731 0 ) 
1.1051 11 
1.0101 1) 
1.1411 1 ) 
1.0441 11 


T Surf 
IDegR) 

412.44 

504.44 
575.05 
543.04 

500.45 

540.44 
540.00 
554.11 

557.50 

550.45 

554.51 
557.54 
554.40 

554.44 
554.13 
553.74 
556.33 

555.45 


Run 24 Reduced Data Tabulation 


Gauge 
La Ml 
HT 52 
NT 51 
HT 50 
NT 4 4 
HT 43 
NT 42 
NT 41 
HT 40 
NT 3 4 
HT 30 
NTJ 7 
NT 34 
NT 35 
NT 3 4 
HT 33 
MT 32 
NT 31 
NT 30 


Loc . 
(dag) 
- 44.00 
- 41.03 
- 54.41 
- 44.55 
- 43.40 
- 42.40 
- 41.70 
- 40.00 
- 40.00 
- 30.13 
- 10.20 
- 37.42 
- 30.30 
* 33,07 
- 34.71 
- 33.77 
- 32.02 
- 31.04 


Value 

(•iu/rt2-s*ci 
3.4041 0 ) 
0.1331 0 ) 
1,2031 1 ) 
2.4741 1 ) 
3.2421 1 ) 
7.1771 l) 
4.0771 1 ) 

7.ooo( n 
0.7501 1) 
1.0321 2) 
0.4231 1) 
7.1321 1) 
4.0411 1) 
4.420 1 1) 
2.724 1 1) 
Null 

1.444 1 1 ) 

1 .444 ( 1 ) 


T Surf 
IDegR) 
350.75 

333.13 
337.06 
307.36 

300.41 

621.42 
304.02 
417.30 
414.34 

623.00 

407.14 

343.00 
370.72 

573.00 

364.00 
Null 

530.66 

557.27 


Gauge 
La Dal 
HT 24 
HT 20 
HT 27 
HT 24 
NT 2 5 
HT 24 
MT 23 
NT 2 2 
NT 21 
NT 20 
HT 14 
HT 10 
MT 1 7 
NT 14 
HT 1 5 
HT 14 
NT 13 
Mil 2 


Loc. 

(dag) 

- 30.44 

- 30.00 

- 29.10 

- 20.20 

- 27.41 

- 26.54 

• 23.46 

- 24.00 

- 23.04 

- 23.00 

- 22.23 

- 21.40 

• 20.50 

- 10.02 

- 10.64 

- 17.44 

- 14.40 

- 15.71 


Va iu« 
(0TU/rt2- 
1.3U1 
0.300 1 
0.4361 
0.1041 
7.3401 
0.2131 
5.404 < 
0.011 ( 
4.3131 
7.1231 
1.030 ( 
0.0301 
0.501 1 
0.7021 
0.031 l 
7.002 1 
4.0171 
7.4101 


-Sac 1 
11 
0 ) 

0 ) 

01 

0 ) 

01 

0 ) 

0 ) 

0 ) 

0 ) 

1) 

01 

0 ) 

0 ) 

0 ) 

0 ) 

0 ) 

0 ) 


Run 23 Raduead Data Tabulation 


Cauga 

Loc. 

Valua 

Ubal 

Idtg) 

(0TU/rt2-Sac) 

HT1 1 

-14.75 

2.0121 1) 

NT 10 

-13.68 

2.1411 11 

HT4 

-12.83 

2.2071 11 

NT* 

-11.88 

1.4511 1) 

MT7 

-10.93 

1.7041 1) 

NT 4 

-4.98 

1.5201 H 

NT 5 

-9.04 

1.7771 1) 

NT 4 

-0.10 

1.6431 n 

MT3 

-4.34 

1.3901 11 

HT2 

-1.56 

1.4131 H 

HT1 

-.42 

Nul 1 

MT4 3 

4.34 

1.047 1 1) 

HT44 

0.10 

4.0101 0) 

HT4 7 

16.49 

7.260 1 0) 

KT40 

26.54 

6.7721 0) 

NT4 0 

35.67 

Nul 1 


T Surf 
(DagR) 
354.63 
334.24 
554.50 
353.34 

333.47 
334.03 
554.36 

554.02 

334.41 

534.41 

554.47 
554.70 

531.03 
354.00 
354.00 
554.13 
534.54 
533.67 


Gauge 

Uba 1 

MT 32 

MT 31 

NT 30 

MT44 

NT* 3 

MT42 

NT 41 

NT 40 

MT3 9 

HT10 

HTJ 7 

MT 36 

NT) 5 

MT)4 

NT)) 

NT) 2 

NT)1 

MT)0 


Loc. 
(dag) 
- 00.00 
- 01 . 0 ) 
- 34.01 
- 44.33 
- 4). 00 
- 42.00 
- 41.70 
- 40.00 
- 40.00 
- 39 . 1 ) 
- 30.29 
- 37.42 
- 30.90 
- 33.07 
- 34.71 
- 31.77 
- 13.02 
- 31.00 


Value 

ItTU/ri J-Sac) 
2.0121 0) 
3.0011 0) 
5.425 1 0) 

1 .474 1 11 
1.2331 1) 
2.2111 1) 

1 .240 1 1) 
1.4901 1) 
1.7041 1) 
2.3031 1) 
2.103 ( 11 
2.1H 1 II 
2.0721 1) 
1.7001 1) 
2.0141 1) 
Null 

2 . 0)01 11 

3.0191 i> 


T Surf 
(DagR) 
534.43 

340.40 
342.02 
332.17 
349.00 
359.09 

550.41 

352.06 

354.07 

339.41 
339.46 
357.92 
302.90 
354.31 
300.99 

Null 

309.30 

377.13 


Cauga 


NT 2 9 
HT 29 
HT 27 
NT 20 
NT 25 
NT 24 
HT 23 
NT 2 2 
NT 21 
NT 20 
Nil 9 
MT 10 
NT 17 
HT 1 0 
MT 1 3 
NT 1 4 
HT 1 3 
HT 1 2 


LOC. 
(dag) 
- 30.94 
• 30.00 
- 20.10 
• 20.20 
- 27.41 
- 20.54 
- 23.00 
- 24.00 
- 13.04 
- 21.00 
- 22.23 
- 21.40 
* 20.30 
- 19.02 
- 10.04 
- 17.00 
- 10.09 
- 13.71 


Value 

(«TU/rt2-»acl 
2.004 ( 1 ) 
3.034 1 1) 
3.2271 1) 
7.3371 II 
1.0001 2) 
1.1211 2) 
1.1301 21 
0.0001 II 
3.777 1 II 
4.1341 1) 
3.3031 II 
2.4131 1) 

1.3101 n 

1.4471 II 
4.1721 O) 
1.1401 11 
0.031 I 01 
0.0221 0) 


Gauge 

Loc. 

Valua 

Label 

(dag) 

(BTU/ Ft 2 -Sacl 

NTH 

- 14.75 

1.0771 11 

NT 10 

- 13.60 

9.3001 0 ) 

KTI 

- 12.03 

4.242 1 0 ) 

NT 9 

- 11.08 

1 .150 1 1 ) 

HT 7 

- 10.93 

0 . 637 ( 0 ) 

HT 0 

- 9.98 

4.413 1 0 ) 

NT 5 

- 9.04 

6.2731 01 

HT 4 

- 8.10 

8.212 ( 0 ) 

HT J 

- 4.34 

7.327 1 O) 

HT 2 

- 1.56 

7.4751 0 ) 

HT 1 

-.62 

Nul 1 

HT 45 

4.34 

0.1771 0 ) 

HT 4 4 

0.10 

7.913 ( 0 ) 

NT 4 7 

16.69 

4.7661 0 ) 

MT 49 

26.54 

9.496 1 0 ) 

HT 4 9 

35.67 

Sul 1 


T Ourf 
(Dag*l 
334.74 
533.47 

530.04 
335.77 

534.04 

553.44 

531.44 

551.03 

553.04 
552.54 

Null 

350.34 

544.22 

544.03 

347.37 

Null 


T Surf 
(DagR) 
535.42 

534.47 

554.47 
556.24 
554.20 
531.44 
551.03 

352.30 
552.07 
552.05 

Nul 1 
531.40 
551.47 
551.22 

544.30 
Null 


Geugt 

Ubal 

NT 11 

HT 10 

HT 4 

HT 0 

NT 7 

NT 4 

NT 5 

HT 4 

NT 3 

NT 2 

HT 1 

NT 4 5 

NT 4 6 

HT 4 7 

HT 40 

HT 49 


Loc. 

(deg) 

- 14.75 

- 13.68 

- 12.03 

- 11.00 

- 10.93 

- 9.90 

- 0.04 

- 0.10 

- 4.34 

- 1.50 

-.02 

4.34 

0.10 

10.40 

24.34 

33.47 


Val u* 

IBTU/f t ?-S#C > 
7.0511 0 ) 
7.5031 0 ) 
7.3121 01 
7.0651 0 ) 
0.4001 0 ) 
7.7721 0 ) 
7.4661 0 ) 
0.2131 01 
9.1201 01 
0.023 1 0 ) 
Null 

7.200 1 01 
0.462 1 0 ) 
7.5131 0 ) 
5.7631 0 ) 
6.4401 0 ) 


T Surf 

(DagR) 

553.46 
553.26 
553.23 

333.46 

554.46 

553.60 
553.00 
532.92 

533.10 

553.11 
Null 

553.44 
353.10 

353.45 
551.31 

352.60 


T Surf 
(DagR) 
370.41 

303.30 
003.12 
012.37 

020.30 
023.90 
003.97 
002.70 
900.39 

370.20 

307.30 

999.20 
993.09 
990.42 
580.19 
547.17 
340.29 
347.07 


Cauga 

Loc. 

Ubal 

(dag) 

NT 11 

- 14.73 

NT 10 

- 13.60 

HT 0 

- 12.03 

MT 0 

- 11.00 

NT 7 

- 10.03 

NTS 

- 0.90 

HT 5 

- 0.04 

NT 4 

- 0.10 

HT 3 

- 4.34 

HT 2 

- 1.90 

NT 1 

-.02 

NT 45 

4.34 

HT 44 

1.10 

HT 47 

10.00 

MT 49 

24.94 

HT 49 

35.47 


Vilua 

(•TU/Ft 2-Sac) 

i.oo2( n 

1.0151 1) 
1.1001 1) 
1.1301 1} 
9.0121 0) 
0.7001 0) 
0.037 ( 0) 
0.2001 0) 
0.330 1 0) 
7.097( 01 
Null 

4 .092 1 0) 
2.0091 0) 
7.7001-11 
2.007 1-31 
\ .07*1-11 


T Surf 
(DagR) 
347.20 

540.07 
547.90 

347.30 
344.41 

944.30 

943.07 
942.97 

939.00 
339.43 

Null 

9 ) 9.95 

337.01 
530.59 
530.19 
930.14 


Run 27 Raduead Data Tabulation 


B-112 


Gauge 

Label 

NTS2 


Loc. 

(degi 

-*•.00 


NT 51 


NT 10 


NT 64 


NT43 


NT 4 2 


NT41 


HT 40 


HT3* 


NT30 


MT37 


NT34 


NT35 


NTJ4 


HT33 


H732 


NT31 

. 

NT30 


Gauge 

Loc. 

Label 

(dag 

HT52 

-**.C 

HT51 

-*1.0 

NT50 

-54.* 

NT44 

-44.5 

KT43 

-4).* 

HT4 2 

-42.* 

NT41 

-41.7 

NT40 

-40.0 

HT3* 

-40.0 

NT) 0 

-3* . 1 

HT37 

-30.21 

NT) 6 

-37.4; 

NT) 5 

-36.51 

HT34 

-35. r 

HT33 

-34.73 

NT32 

-33.71 

HT31 

-32.02 

NT3C 

-31.09 

Gauge 

Loc. 

Labe 1 

(aag) 

HT52 

-**.00 

HT 51 

-61.03 

NT50 

-54. *1 

NT 4 4 

-44.55 

NT 4) 

-43. *0 

HT42 

-42. *0 

NT41 

-41.7* 

NT40 

-40.00 

NT 3* 

-40.00 

NT3 0 

-3*. 13 

HT37 

-30.20 

NT) 6 

-37.42 

MTJ5 

-3*. 50 

HT34 

-35. *7 

NT33 

-34.71 

NT) 2 

-33.77 

HT) 1 

-32.*? 

NT30 

-31.09 


Value 

(9TU/Fl2-Sec) 
2.0O2( 0) 
3.332( 0) 

3 . 004 ( 0) 
l.*12( 11 
1.1*2< 1) 
2.2**( 1) 
1.JJ4I 1| 
i.3*7 ( ii 
1.4221 ll 
l.U4{ 1) 
2.11*1 1) 
2.3131 11 
3. *241 11 
2.74C { l) 
7.*)fc< 1) 
Null 

*.736 < 1| 
1.065 ( 2) 


T turf 
(DegR) 
436.49 
440.29 
442.14 
452.19 
450.3* 

562.75 
553.04 
555.7* 

457.75 
569.55 
569.62 
569.41 
57*. 03 
567. 92 
596.06 

Nul 1 
595.43 
596. 61 


Gauge 
Labe 1 
HT29 
NT 21 
NT 27 
HT2* 
NT 2 5 
NT24 
NT 2 3 
NT 22 
HT21 
NT2C 
HT1 • 
HT1* 
HT17 
HT1* 
NT1 5 
KT3 4 
HT13 
HT12 


Loc . 
(oe; | 
-30.9* 
-30.01 
-29.1* 
- 21 . 2 * 
-27.41 
-21.54 
-25. *6 
-24. *0 
-23 . 94 
-23.01 
-22.25 
-21.40 
-20.5* 
-1 *. 6? 
-11.64 
-17. *6 
-16.69 
-15.71 


Aun 2* Reduced Dei* Tabulation 


Value 

(•TU/Ft 2-Sec) 
1**13 ( 0) 

1 .*6C ( 0) 
4.040( 0) 

1 • *35 | 1) 
1*717< 1, 
3.631 ( 1| 
2.1521 1| 
2.276( 1) 

3 . 1 5* ( 1) 
4.*40| 1} 
5.340 ( 1) 


5 . 6 5 6 ( 1) 
1.3*4 | 1) 
4.7*2| 1| 
* . *4 D ( 1) 
Nul 1 

5.7411 1| 
5 . 427 { 1 , 


T Surf 
(DegRj 
53*. 55 
540.31 
542. *t 
563.40 
560.00 
57*. 06 
564.53 
56*. 76 
573.61 
4*1.35 
516.50 
506. 36 
592.33 
576.36 
507.20 
Kg; 1 
56 C . 73 
570.1b 


Gauge 
Label 
HT29 
HT20 
NT2 7 
HT26 
HT2 5 
NT24 
NT2 3 
HT22 
HT2 1 
NT2 0 
H73 9 
NT 16 
MT17 
HT1 6 
HT15 
HT1 4 
HT. 3 
NT 12 


Loc . 
(deg) 
-30. *9 
-30.00 
-29.1* 
-20.26 
-27.41 
-26.54 
-25.66 
-24. *0 
-23. *4 
-23.00 
-22.25 
-21.40 
-20.56 
-1*. 62 
-11.64 
-17.66 
-16.69 
-15.71 


Rur. 29 Reduced Dai* Tabulation 


Value 

(iTU/Ft 2-Sec | 
*.212( 1) 
•■4041 )| 
6.541< lj 

4.**6( 1J 

J. *10 f 1) 
3.4221 1| 
Null 

1.726( 1) 

• * *24 ( 0) 

• • 01 9 ( 0) 
1.246( 1| 
*.734 | 0| 
5.5361 0) 
5.140 { 0) 

3 . 1 1 3 ( Gj 
4 . *33 ( 0} 
5.1501 0) 
5.672 ( 0) 


Value 

(•TU/Ft 2-Sec ) 
1.4251 01 

1. *74( 0| 
3.253 ( 0) 
2.5*2| 1) 
2.1221 1) 
4.571 ( 

2. *5* ( 
3.27*1 
4 . *3 9 ( 

7.230 ( 

7.0*5 ( 

7.763 | 
•.61*( 

5.724 ( 

5.040 [ 

Nul 1 

4.650 | 1, 

4.01* ( 


1) 

1) 

3) 

13 

3) 

1) 

ll 

3) 

3) 

1) 


3 1 


T Surf 
(DegR | 

539.65 
140.47 
541.7? 
556.3 9 

553.32 
560 . 90 

556.62 

560.32 
565.96 
570.05 
503.02 

500.66 
501.73 
575.50 

504 . 63 
Null 

575. 24 
574.39 


Gauge 
Label 
HT29 
HT 2 0 
NT 2 7 
HT26 
NT 2 5 
HT24 
MT23 
NT 22 
HT21 
HT20 
NT 1 1 
KT1 9 
HT1 7 
HT16 
NT1 5 
NT 14 
HT13 
HT12 


Loc . 
(deg) 
-30. 99 
-30.00 
-29.1* 
- 2 *. 2 * 
-27.41 
-26. 54 
-25.66 
-24.00 
-23. *4 
-23.00 
-22.25 
-21.40 
-20.5* 
-1 *. 62 
-10.64 
-17.66 
-16.69 
-15.71 


Value 

(•Tu/Ft2-*ee| 
3 . 025 { 1| 
2.0321 ll 
2. 5»*( 1, 
1.906( 1} 
1.447( 1| 

1. 700 [ 1) 

7. *92| 0) 
7.20*| 0) 

3. 293 f 0| 

2. *41 ( 01 
5 . 1 7* ( 01 
2.3*0 ( 0j 
2.352 ( 0) 
2.061 ( 0) 
2.145 (-3 1 
1.072 { 0] 
*.011 (-1) 
7.74*1-11 


T Surf 
(DegR) 
5*0.16 
5*0.02 

501.30 
5*0.33 
573.07 
571.13 

Null 

556.97 

551.40 

540.65 

551.75 

541.62 

545.(1 

545.24 

542.15 

543.31 
542.92 
543.11 


Value 

liTU/Fi 2-Sec) 
4.7»0| 1| 

* ■ 4*7 ( 1) 
4.247( 1) 
3.063( 1| 
3.60*{ 11 
3.421 | 1| 
2.274 1 11 
1.6941 1| 
1.206J lj 
1.0061 1| 
1.07*1 1) 
7.569( 0) 
4.609| 0l 
4.6361 0) 
1.026 {-1| 

1 - 6 1 3 { 0) 
1.1661 0 ) 
1.214J 0| 


T Surf 
(DegR) 
57J. *0 
569.06 
570.14 
5*7.03 
5*6.14 
5*6.9] 
550.(7 
555.7* 
550.23 
56*. 4* 
549.40 
546.46 
544.22 
543. *6 
540.73 
541.(2 
541.1* 
541.27 


T Surf 
I D*gR> 
5*0.56 
55*. 47 
551.06 
554.49 
552.13 
554.20 
540.71 
540.42 
54*. 77 

546.12 
54*. *3 
54*. 40 
544.(0 
544.(4 
542.56 
543.73 

543.12 
543.27 


Run JO Reduced Deta Tabulation 


Gauge 

Loc. 

Value 

T Surf 

Label 

(dag) 

(iTl)/rt2-Sec) 

(OagR) 

NT 11 

-14.75 

5. 9*3 ( 0) 

543.47 

HT 1 0 

-13.(0 

6.010 ( 0| 

542.70 

HT* 

-12.0) 

S.9JH 0| 

543.1? 

NT* 

-11.0* 

5 . 300 ( 0) 

542.50 

HT7 

-10.03 

2. 757 ( 0) 

540.71 

NT* 

•Ml 

4.341 ( 0) 

541 .21 

NTS 

-9.04 

3. *75 ( 01 

540.00 

HT 4 

-0.10 

2 . *02 ( 0) 

540.10 

NT 3 

-4.34 

1.293 ( 0| 

530.3* 

HT2 

-1.56 

*• 423 (-1 ) 

530.33 

HT1 

-.*? 

Null 

Nul 1 

HT4 5 

4.34 

2.707 1-2, 

537.13 

HT4 6 

0.10 

1.351 | C| 

537.49 

HT4 7 

16.69 

Nul 1 

Null 

HT4 0 

26.54 

2 .070 (-2) 

536. 66 

HT4 9 

35.(7 

2.557 (-1) 

537.04 


Gauge 

Loc . 

Label 

(dag ) 

HT11 

-14.75 

HT10 

-13.(1 

HT* 

-12.13 

HT* 

-11.19 

HT7 

-10. *3 

HT4 

•Ml 

HT5 

-*.0« 

HT4 

-0.10 

HT) 

-4.34 

HT2 

-1.56 

HT1 

-.62 

HT4 5 

4.34 

HT4 6 

0.10 

HT4 7 

16.6* 

HT40 

26.54 

HT4* 

35.(7 


Value 

I (TU/Tt 2-Sec) 
l.*3*| 01 
1 . 2*6 ( 0) 

1 .347 ( 0) 

*. 723 (-1 1 
Null 

7.214 1-1) 
2.042 (-11 
5.410 (-2) 

1 .094 (-1) 
2,037 (-1 } 
Null 

-1 .103 l-l> 
5.5** (-11 
3.10? (-21 
-3.954 (- 1 ) 

-1 . 627 (-1) 


T Surf 
(DegR) 
541.01 
541.15 
541.13 

541.12 
Null 

540.74 
539.76 
539.47 
537. *S 
530.1* 
Nul 1 
537.10 
537.5* 

537.13 
536. 93 
536. *0 


Gauge 
Labe 1 
HT1 1 
NT1 0 
HT* 
NT* 

NT 7 

HT* 

MT5 

HT4 

NT 3 

NT2 

MT1 

HT4 5 

HT4* 

NT4 7 

HT4* 

HT4* 


Loc . 

Value 

T Surf 

(dag) 

(•TU/ri2-S*o 

(DegR| 

-14.75 

1 . 42 • ( 0) 

543.63 

-13.(0 

*.129 (-1) 

543.32 

-12.03 

4.2721-1) 

543.4) 

-11.00 

1 . 74 2 (-1 j 

542.96 

-10. *3 

*. 3*6 ( -2) 

542. *5 

-».** 

5.057(-i, 

543.29 

-*.04 

-1 . 172 (-2) 

542.76 

-0.10 

4 . 620 (-2 1 

541.00 

-4.34 

-1.033 (-1) 

542.10 

-1.56 

-1 . *25 (-1 1 

543.05 

-.*2 

Null 

Null 

4.34 

-4.121 (-1J 

540.93 

0.10 

-2 . 335 (- 1 ) 

540.09 

16.(9 

-2. *04 (-1, 

530. 46 

2*. 54 

-6.036 (-1) 

5)0.10 

35.(7 

-2.049 (-1) 

537.56 


Gauge 

Loc. 

Val ue 

T Surf 

Label 

(deg) 

(■TU/Ft 2-Sec) 

(DegR) 

HT52 

-*9.00 

3.17*1 0) 

5)0.26 

NT51 

-*1 .( 3 

2 . 4*9 ( 01 

5)9. 21 

NT50 

-54.(1 

5.404 ( 0) 

541.30 

HT4 4 

-44.55 

1.20)( 1) 

547. 01 

NT43 

-43.(0 

1.210( 1) 

547.03 

HT42 

-42.(0 

1.9*6 ( ]) 

555.24 

NT41 

-41.7# 

• . 97) ( 0) 

544 . 59 

HT40 

-40.1* 

1 -330 ( 1) 

551.27 

NT) 9 

-40.00 

1 • 140 ( 11 

547.31 

HT3I 

-39. 12 

2 . 0)7 ( j, 

557.31 

NT) 7 

-20. 2* 

1 ♦ 4 70 ( 1, 

553.56 

NT)* 

-27.42 

1 .7*4 ( I) 

553.51 

NTS 5 

-26.50 

2*121 ( 1) 

557.45 

HT34 

-25.(7 

1 • 227 ( l) 

549.0? 

NTS) 

-24.71 

2.029( 1) 

556.69 

NT) 2 

-23.77 

Null 

Null 

HT31 

-22.12 

2.024( 1) 

557.00 

HT) 0 

•21.09 

2 .000 < li 

559.15 



Run 

21 Reduced 


Gauge 

Loc. 

Value 

T Surf 

Label 

(deg) 

(0TU/rt2-See) 

(DegR) 

NT2 9 

•30.99 

1.9531 1) 

530. *0 

HT2I 

-30.00 

2.154 ( 1) 

550.45 

NT 2 7 

-29.lt 

2 . 1 *0 ( lj 

5*0.40 

HT26 

-20.20 

2 . 1 54 ( 1) 

559.59 

HT23 

-27.41 

2.275( 1) 

5*1.5) 

MT24 

-2*. 54 

2 • 54* ( 2) 

5*2.5* 

MT2) 

-25. «( 

Hull 

Null 

NT22 

-24.00 

2.147 ( 1, 

5**.g* 

HT21 

-23.94 

3.510 C 1) 

571.44 

HT20 

-22.0* 

2.*4*( 1) 

554.11 

HT1 9 

-22.25 

2.0*2( U 

577.3? 

HTU 

-21.40 

2*797 ( j) 

5*2.30 

HT1 7 

-20.5* 

3.517( 1) 

5*3.1? 

HT1 6 

-19.42 

5.474 { 1) 

594.(4 

HT1 5 

-19.64 

1.0431 2) 

*14.41 

KT14 

-17.(4 

2.145< 2) 

*09.41 

HT1 3 

-16.(9 

3.06) ( 1) 

503.11 

HT1 2 

-15.71 

2 • 423 { 1) 

550.99 


Dai* Tabulation 


Gauge 

Label 

NTH 

NT10 

NT* 

NT* 

NTT 

NT* 

NT5 

NT4 

NTJ 

NT 2 

HT1 

NT 4 5 

NT4* 

NT* 7 

NT40 

NT4* 


Loc. 

Val ue 

(deg) 

(■TU/Ft 2-Sec) 

-14.75 

1 • 353 ( 1) 

-13.(0 

* . 506 ( 0) 

-12.02 

4 .034 ( 0) 

-11.00 

*.932< 0) 

-10.93 

1-0*41 1] 

-9.9* 

1 ♦ 294 ( 1) 

-9.04 

2 *349 ( 1) 

-9.10 

1.4*)( 1) 

-4.34 

2*413 ( 1) 

-1.5* 

1 .204 ( 2) 

-.62 

Nu) ) 

4.34 

l.lOOf 1) 

0. 10 

9.391 ( 0) 

16.(9 

• . *25 ( 0) 

2*. 54 

s.ioor 0) 

35.(7 

4 . 9*0 ( 0) 


T turf 
(DagR) 
550.04 

543.31 
543.01 

544.03 
56*. 77 
567.5* 

540.32 
550.06 

550.03 
547.2* 

Nul 1 
546.00 
544.17 
543.21 
540.35 
540.(0 


B-113 



Ca uga 

Ubcl 

HTS2 

HT51 

HTSO 

MT44 

HT43 

HT4 J 

HT4 1 

HT4D 

HT39 

MT34 

htst 

HTJS 
HT3 5 
HT34 
HT3 3 
HT3? 
HT31 
HT JO 


Loc. V*lu* 

( d ., t (iTu/riJ-s«ci 

«$9.00 1.6851 01 

•u.n 2.?$7( 

-54 «i 4.05)1 0) 

-44. 5* l.»™l 11 

-43 40 I.t43 1 01 

• 42. M 1.4651 U 

-4i. 74 6.434i °> 

-40.11 1.044 | 1) 

-40.00 1.2431 13 

-39.13 3.4111 l» 

-31.21 1.4921 II 

-37.43 1.2101 1) 

-14.99 l.*24( II 

-34.47 1.1441 1) 

-14.71 2. 294 1 1) 

-33.77 Null 

-32.92 2.1041 11 

-31.4* 2.404 l l) 

Run 


T Surf 

Cauga 

LOC. 

(DagR) 

Ubal 

Idagl 

534.49 

HT34 

-30.49 

540.4) 

MT34 

-30.04 

541.45 

HTJ7 

-24.14 

544.45 

HT 24 

-24.24 

546.01 

NT 2 5 

-27.41 

553.3) 

HT24 

-24.54 

546.35 

HT23 

-25,16 

544.3) 

NT22 

•24.40 

541.46 

HT21 

-23.44 

550.44 

HT20 

-23.04 

551.67 

HTI 4 

-22.25 

544.7) 

HTI 4 

-21.40 

553.45 

HT17 

-20.54 

549.33 

HTI 4 

-14.62 

554.30 

HTI 5 

-14.64 

Nul 1 

HTI 4 

-17.46 

560.17 

HTI) 

-16.69 

563.03 

HTI 2 

-15.71 


33 Raducad Data Tabulation 


Valua 


T Surf 

(9TUm2- 

Sac) 

(DagR) 


233 1 

It 

561.59 


6141 

1) 

567.26 


422 ( 

1) 

569.24 


0501 

1) 

571.45 


213 ( 

1) 

577.70 


495 ( 

11 

544.29 


Null 


Null 


, 454 ( 

1) 

549.52 


,072( 

2) 

607.47 


.1051 

2) 

594.66 


.3261 

2) 

421.7) 


.401 

1) 

410.13 


.003 1 

1) 

597.44 


.4)2 ( 

1) 

579.14 


.157 [ 

1) 

566.95 


. 31 3 ( 

1) 

559.00 


.144 < 

1) 

553.91 


.101 ( 

1) 

‘50.97 


Cauga 
Labal 
HT4J 
MT41 
HTSO 
HT4 4 
HT43 
MT42 
HT41 
NT 4 0 
HT 34 
HT 39 
MT17 
HT3 4 
HT 33 
HT34 
HT 33 
HT32 
HT 3 1 
HT30 


Cauga 

La Ml 

HT32 

HT SI 

HT50 

HT44 

HT 4 3 

NT 4 2 

HT41 

HT40 

HT39 

HT39 

HT37 

HT 34 

HT 3 i 

HT34 

HT3J 

HT32 

HT31 

HT30 


LOC. 

val ua 

(dag) 1 

|iTU/rt2-Sac) 

-49.00 

1.9231 0) 

-41.93 

2.510 ( 0) 

-54.41 

4 .102 1 01 

-44.55 

2.4061 11 

-43.60 

2.300 ( 1) 

-43.61 

4.4 94 1 1) 

-41.74 

2.4051 1) 

-40.44 

3.1471 11 

-40.00 

3.9451 1) 

-34.13 

5.3951 11 

-34. 2> 

5.745 1 1) 

-37.42 

5.4051 1) 

-36.54 

1.6741 1) 

-35.47 

4.4441 1) 

-34.71 

4.507 ( 1) 

-33.77 

Null 

-32.13 

5.404 1 1) 

-31.49 

4.454 1 1) 


Run 

Loc . 

V* 1 ua 

(dag) 

{ITU /ft 2-Sac ) 

-49.00 

1.7571 0) 

-61.43 

1.111 1 0) 

-54.61 

2.4531 0) 

-44.55 

1.4251 1) 

-43.40 

1.0441 1) 

-42.46 

2.2501 11 

-41.79 

1.3131 1) 

•40. »a 

1.4721 11 

-40.00 

2.0011 1) 

-39.1) 

2.3351 1) 

-34.24 

3.265 1 1) 

-37.42 

2.5341 1) 

-36.94 

5.60)1 1) 

-35.67 

3.444 l 11 

-34.71 

9.9601 1) 

-33.77 

Null 

-32.42 

1.0261 2) 

-31.44 

9.444 1 1) 


T Sui f 
(DagR) 
S41.49 
S42.43 
S44.19 
S40.14 

551. 41 
S70.67 
559.51 

564.00 

446.42 
S77. “>4 

577.44 
S74. 40 
SI3. 37 
S71.24 

440.44 
Hull 

477.93 

574.17 

34 Raducad 


7 Surf 

(DagR) 

542.74 

543.43 

444.44 
4SI.01 

555.74 
544.24 

554.44 
541.47 

544.19 

574.74 

544.20 

474.12 

494.12 
443.03 
411.49 

Null 

404.32 

402.41 


Cauga 

Loc. 

Va) ua 

Labal 

(dag) 

(§TU/ft 2-Sac) 

HT24 

-30.44 

4.432 1 11 

HT24 

-30.04 

3.5291 1) 

HT27 

-24.14 

3.4701 1) 

HT74 

-24.24 

2.67)1 1) 

HT2S 

-27.41 

2.362 1 11 

HT24 

-24.54 

2.441 1 1) 

MT23 

-25.44 

Nul 1 

MT2 2 

-24.40 

1.3471 1) 

HT21 

-23.44 

1.14)1 1) 

HT20 

-23.04 

1.134 ( 0) 

HTI 9 

-22.25 

7.394 1 0) 

hti a 

-21.40 

4.477 1 0) 

HTI 7 

-20.54 

4.961 1 0) 

HTI 4 

-16.42 

4.0451 0) 

HTI 5 

-14.44 

4.401 (-1) 

HTI 4 

-17.46 

1 .740 1 0) 

HTI) 

-14.64 

1.105 l 01 

HTI 2 

-15.71 

1.1541 0) 


Data Tabulat Ion 


Cauga 

Loc . 

Va ; ua 

UMl 

(dag) 

(>TJ/rt2-*ae> 

HT29 

-30.69 

6.2201 1) 

HT2I 

-30.04 

4.7501 1) 

MT21 

-29.1* 

5.3411 1) 

HT26 

-24.24 

3.1401 1) 

HT2S 

-27.41 

2.4931 1) 

HT74 

-24.54 

3.0411 1) 

HT23 

-25.44 

Null 

HT22 

-24.40 

2 . 065 ( 1) 

HT21 

-23.64 

1.2401 11 

HT20 

-23.04 

1.292 1 0) 

HTI 6 

-22.25 

1.2721 1) 

HTI 4 

-21.40 

1.0451 1) 

HTI 7 

-20.56 

6.401 1 0) 

HTI 4 

-19.42 

7.035 1 0) 

HTI 5 

-19.64 

2.301 1 0) 

HTI 4 

-17.44 

4.2441 0) 

HTI) 

-14.44 

3.1441 0) 

HTI 2 

-15.71 

3.290 1 0) 


Nun 34 Raducad Data Tabulation 


T turf 
(DagR) 
573.51 
573.74 
572.40 
544.0) 
564.99 

544.44 
Null 

554.44 

557.45 
542.47 
554.44 
557.15 
554.31 
555.07 
551.33 
551.62 
549.47 
549.24 


T Surf 
(DagR) 

594.74 
594.31 
577.46 
549.27 
543.20 
545.97 

Null 

554.75 
554.54 
544.29 
554.43 
554.41 
944.24 
990.34 
949.99 
947.94 
944.72 
944.71 


Cauga 
UMl 
HT11 
NT 1 0 
NT 4 
NT I 
HT7 
NT 4 
NT 9 
HT4 

HT) 
HT2 
HT1 
HT4S 
NT44 
HT4 7 
HT44 
HT4 9 


Loc . 

Valua 

T Surf 

(dag) 

(BTU/Ft 2-Sac) 

(DagRI 

-14.75 

9.704 1 0) 

544.44 

-13. a4 

7.3001 0) 

544.34 

-12.13 

4.7451 0) 

549.5) 

-11.44 

1,0121 0) 

549.16 

-10.93 

5.4041 0) 

544.17 

-9.94 

6.1141 0) 

544.09 

-9.04 

4.0271 01 

549.00 

-1.10 

4.4251 0) 

547.44 

-4.34 

2.1141 0) 

541.29 

-1.56 

2.273 1 01 

540.62 

-.42 

Nul 1 

Nul 1 

4.34 

4.622 1-1) 

534.90 

4.10 

7.767 1-1) 

534.76 

16.4} 

-3.40? (-21 

5)9.39 

26.54 

1.613 t-ll 

537.99 

35.67 

-1.507 (-2) 

537.93 


Cauga 

Laoal 

HT1 1 

NT10 

NT9 

HT4 

HT7 

NT4 

HT5 

HT4 

NT) 

MT2 

HT1 

HT4 5 

HT4 4 

KT47 

NT 4 1 

HT49 


LOC . 

Valua 

T Surf 

(dag) 

16TU/ ft 2-Sac) 

(DagR) 

-14.75 

1.1021 0) 

541.74 

-13.64 

6.1711-1) 

546.94 

-12.93 

5.062 1-11 

544.44 

-11.64 

3.4271-1) 

545.24 

-10.93 

2.5691-1) 

543.76 

-9.99 

7.2091-11 

544.0) 

-9.04 

1 .544 1-1) 

543.19 

-4.10 

7.0591-1) 

542.44 

-4.34 

1 .091 1-1) 

540.76 

-1.54 

4.61) (-1) 

541.00 

-.62 

Nul 1 

Null 

4.34 

-3.341 l-l 1 

540.14 

4.10 

4.734 1-2) 

540.34 

16.49 

-1.502 1-1) 

540.33 

26,54 

-6.202 1-11 

540.36 

35.67 

1.31)1-2) 

534.94 


Cauga 

LbMI 

NT11 

KT10 

HT9 

HTI 

HT7 

HT4 

NT! 

NT4 

KT3 

HT2 

HTI 

NT4 5 

HT44 

HT47 

MT44 

MT44 


Loc. 

valua 

T Surf 

(dag) 

(lTU/Ft 2-Stc > 

(DagR) 

-14.75 

4.661 I 0) 

547.51 

-13.61 

3.2691 0) 

546.23 

-12.43 

3.4191 0) 

545.51 

-11.11 

2.4591 0) 

545.40 

-10.93 

2.2601 0) 

546.51 

-9.99 

3.4961 0) 

547.74 

-9.04 

1.4721 0) 

545.14 

-6.10 

3.4251-1) 

545.17 

-4.34 

-2.6661-11 

543.03 

-1.56 

-2.6511-2) 

543.45 

-.62 

Null 

Null 

4.34 

-3. »?6 1-H 

542.01 

a. io 

-2.946 (-11 

541.6' 

16.69 

1.543 1-2) 

541.71 

26.54 

-4.1461-1) 

540.69 

35.67 

-9.707 (-3) 

539.91 


Cauga 

Labal 

nT52 

NT91 

HT90 

NT44 

MT4 > 

HT42 

NT41 

NT 40 

NT39 

NT) 4 

NT) 7 

NT) 4 

HT39 

NT34 

NT)) 

HT32 

MT)1 

NT)0 


lac. Valua 

(dag) (OTU/rtMacl 
-gg.OO 3.104 ( 0) 

-41.4) 3.9091 0) 

-94.41 9 . 79) ( 0) 

-44.99 1.0)41 II 

-43.40 4.414 ( 01 

-42.44 1.4491 1) 

-41.74 4. 4411 0) 

-40.44 1 • 140 ( 1) 

-40.00 7 . 7 94 ( 0) 

-39.13 1-514 « 1) 

-34.24 1.2)2( 1) 

-37.42 l.J24( 1) 

-34.94 1.444 ( II 

•39.47 4.404 ( 0) 

-34.71 1 .447 ( 1) 

-33.77 Nu»» 

-32.42 l-l’K H 

-31.44 1.2941 1) 


T Surf 
(DagR) 

941.44 

942.44 

944.49 

990.50 
549.91 
554.41 

944.40 

992.44 

941.40 
954.02 
553.94 
554.35 
557.77 

550.54 

554.54 
Null 

554.34 

554.04 


Cauga 
Labal 
NT29 
NT 2 1 
HT27 
MT24 
HT25 
HT24 
HT2) 
HT22 
NT21 
HT20 
HTI 4 
HTI I 
HTI 7 
HTI 4 
MT1 5 
HTI 4 
HTI 3 
NT12 


Loc, Valua 

(dag) (OTO/Ft 2-Sac) 
-30.99 1 .254 ( 11 

-30.04 1.3321 1) 

-24.14 1.441 ( II 

-24.2* l.»M 

-27.41 1 . 4)4 ( 11 

-24.54 1.401 t 1) 

-25.44 Null 

-24.40 1.9491 II 

-23.94 1.4441 l) 

-33.04 1.0091 II 

-22.29 l.*27( II 

-21.40 1.44*1 11 

-20.94 2.0991 II 

-14.42 2.0491 1) 

-19.44 2.2211 1) 

-17.44 2.9421 II 

-14.49 2.7121 II 

-19.7) 2.4171 1) 


Run 34 Raducad Data Tabulation 


T Surf 

Cauga 

(OagR) 

Ubal 

354.47 

HTli 

554.65 

HT10 

333.41 

HT6 

594.14 

HT6 

555.51 

MT7 

537.77 

NTS 

Null 

MT3 

339.45 

HT4 

341.57 

NT3 

346.44 

NT 2 

542.62 

HTI 

5*2.76 

KT43 

3*2.74 

HT46 

3*3.27 

HT47 

344.97 

NT46 

570.24 

NT49 


973.44 

374.4) 


LOC. 

Valua 

Idagl 

(STU/ft 2-Sac) 

-14.73 

3.262 1 1) 

•13.66 

3.3)0 ( 1) 

-12.83 

6.361 ( 1) 

-11.66 

7.392 ( 11 

-10.93 

5.693 1 1) 

-4.46 

2 .747 ( l) 

-9.04 

1.3101 1) 

-6.10 

1.0541 1) 

-4.34 

1.2461 1) 

-1.36 

1.9741 1) 

-.42 

Null 

4.34 

1.4361 1) 

i.io 

1.1571 1) 

16.49 

9.3461 0) 

24.34 

6.404 1 0) 

35.47 

5.4541-11 


T turf 
(DagR i 
974.74 
344.19 
411.4) 
401.42 
344.7) 

342.73 

933.01 
330.12 
$32.74 

934.01 
Null 

352.73 
944.94 

944.01 
944.41 
531.43 


B-114 


Gauge 

Loc . 

Labe 1 

,Oegl 

NT 5 2 

-69.00 

NT 51 

-61.83 

NTS0 

-54.81 

NT 4 4 

-44.55 

NT 43 

-43.60 

NT42 

-42.66 

NT4 1 

-41.7* 

NT 4 0 

-40.88 

NT 3 9 

-40. 0C 

HT38 

-3*. 13 

NT37 

-36 . 28 

HT36 

-37.42 

HT3S 

-36.58 

NT3 4 

-35.67 

HT33 

-34.71 

NT3 2 

-33.77 

HT31 

-32.82 

NT3C 

-31,69 



V* ] O 

e 

T Surr 

<BTU/Fl2 

-See) 

(DegR) 


.300 , 

0) 

544.26 


.126 , 

0) 

545.6? 


.256 , 

0) 

548.07 


.356, 

1) 

556.31 


. 344 , 

11 

556.27 


.312, 

1) 

566.12 


.046 , 

1) 

552.47 


.734 , 

11 

560.69 


.387 , 

11 

556.1 7 


.555 f 

1) 

569.2? 


.013 , 

1, 

564.16 


024 ( 

1) 

564 .47 


619( 

1) 

570.26 

1. 

475 ( 

1) 

559.45 

2. 

?72< 

1) 

569.73 


Nol 1 


NuJ 1 


* -7>5( u 561.6) 

2.664, 1 j j-jQ. 69 


Ca uge 

Loc . 

Labe ] 

(flag) 

NT? 9 

-30. 99 

NT 26 

-30.06 

HT27 

-29.18 

NT 2 6 

-28.26 

NT 2 5 

-27.41 

NT 2 4 

-26.54 

NT23 

-25.66 

NT 22 

-24.80 

NT21 

-23.94 

HT2C 

-23.08 

NT 1 9 

-22.25 

HT1 8 

-21.40 

NT 1 7 

-20.56 

HT16 

-19.62 

HT1 5 

-18.64 

NT 1 4 

-17.66 

HT13 

-16.69 

NT 1 2 

-15.71 


37 Btduceo Data Tabulation 


V*lu# 

<>ru/rt 2 -*tcj 

3.557, i| 
2-494 , 1) 
3.008, 1) 
3.4i5( 1) 
3.1J*( 1J 
3.356, 1) 
3.102, 1) 
3.t»7( 1) 
<553, 1) 
3.7IJ , ), 
4-447, 11 
7 -709, 1| 
1.251, 2) 
1.2*7 ( 2) 
7.005, 1, 
2.800, 1, 
1.4*2, 1| 
7.676, C, 


T Surf 
(Dag*) 

570.50 

370.17 

372.17 
370.62 

573.50 
377.13 
3tl.ll 
516.96 
318.11 

377.32 

391.33 
*10.81 
* 20 . 6 * 
*2*. 03 
*15.41 
365.21 
565.13 
554.52 


Cauge 
Lib*] 
HT1 1 
NT 10 
HT9 
NTI 
NT 7 
KT6 
NT 5 
HI 4 
HT3 
NT2 
NTI 
HT4 5 
HT4 6 
HT4 7 
NT48 
HT4 9 


Loc. 

(flag) 

-14 

.75 

-13 

.68 

-12 

.13 

-n 

.16 

-10 

.13 

-9 

.91 

-9 

.04 

-9. 

.10 

-4 . 

34 

-1 . 

56 

-. 

62 

4 . 

34 

1 . 

10 

16. 

69 

26. 

54 

35. 

47 


Value 

,»TU/ri2-**ci 
*.080 ( 0) 
*.*16, 0) 
1.290, 1| 
l.*49( 1| 
1.775, 1] 
1.311, 1) 
1.313, 1| 
1.299, l) 
1.338, 1, 
1.1*9, 1) 
Null 

9.925, 01 
9.240, 0 1 

9.740 , 0) 

5.740 , C| 
5.680 ,-1, 


T Surf 
,d*qri 
551.44 
550.16 
553.72 
555.88 
557.23 
555.58 
554.98 
556.00 
355.13 
554.08 
Null 
552.27 
550.57 
549. 52 

546.70 

340. 70 


Cauge 

Loc . 

Label 

(flag j 

HT52 

-49.00 

NT51 

-61.93 

HT50 

-54,61 

HT4 4 

-44.55 

HT43 

-43.60 

HT42 

-42.60 

HT41 

-41.79 

HT40 

-40.88 

HT39 

-40.00 

NT36 

-39.13 

NT 3 7 

-38.26 

NT 3 6 

-37.42 

HT3 5 

-36.58 

HT34 

-35.67 

NT33 

-34.71 

MT32 

-33.77 

HT3 1 

-32.1? 

HTJC 

-31.89 


Ca uga 

Loc . 

Label 

(fleg) 

NT 52 

-69. DC 

HT51 

-61.93 

NT 50 

-54.61 

NT 4 4 

-44.55 

HT43 

-43.60 

NT 42 

-42. 66 

NT 41 

-41.7* 

NT40 

-40.68 

NT 3 9 

-40.00 

NT3I 

-39.13 

NT37 

-39.26 

HT36 

-37.42 

HT35 

-36.58 

NT34 

-35.17 

HT33 

-34.71 

NT3 2 

-33.77 

HT31 

-32.62 

NT3C 

-31.19 


v **-« T Surf 

,tTU/rt 2-S*o (DegRj 

5.501 , 0; 547.59 

7.446, 0 | 550.91 

1-398, 1) 560.38 

5.056, 1| 594.3? 

4.374 , 1 ) 58 1 . 79 

5 ■ 627 , 1 1 593.1 7 

3.881 , 1 , 579.1 7 

4.1 06 , 1 ) 577.7? 

3-429, 1, 571. 56 

2.751,1) 56? . 7< 

2.075, 1| 560.55 

1-47? ,1, 555.33 

1 -256 , ]) ibJ. 

• 435 , 0) 551 . 62 

7.699, 0l 550.83 

Nui. W U J1 

*-338 , C) 550.1 1 

6 ??2, 0) 5<9.5i 


Ca ge 

Loc , 

Label 

(dag) 

HT29 

-30.99 

MT28 

-30.08 

HT27 

-29.18 

HT26 

-28.2# 

NT25 

-27.41 

HT2 4 

-26.54 

HT23 

-25.66 

HT22 

-24.10 

NT21 

-23.94 

NT20 

-23.00 

MT19 

-22.25 

NTI 8 

-2] .40 

NTI 7 

-20.56 

H716 

-19.62 

NT] 5 

-16.64 

NT 1 4 

-17.66 

NT 13 

-16.69 

NTI 2 

-15.71 


36 ReOuceo Data Tabulation 


Value T Surf 

<BTU/r: ?-5ec) ,D*gR) 

2.818, 0 ) 544 4 7 

3-^35 , C| 545.53 

5.247, 0) 547.39 

9. 87 1 , 0) 552.97 

9.753 , 0) 552.51 

1.390 [ ) ) 557.32 

5.730 , 0) 548 . 7Q 

1-073,]) 554 . 60 

7- *34 , 0 I 551 .16 

1 - 372 , i) - - 55 7>I] 
1.230, 1, 5 i6 3: 

1*212, 1, 5 56> 4 fc 

1.468, 1, 559.04 

1.0301 1) 553.67 

1 - 1 *7 , 1 , 556. 51 

Null Null 

1 . 268, 1| 556.91 

1.305, 1) 557.70 


Ca uge 

Lee , 

Labe 1 

<0*g) 

NT29 

-30.99 

NT28 

-30.08 

H727 

-29. 18 

NT 2 6 

-21.2* 

NT 2 5 

-27.41 

HT24 

-26.54 

NT 2 3 

-25.66 

HT2? 

-24.90 

NT 2 1 

-23. 94 

NT20 

•23.0* 

HT1 9 

-22.25 

NTI 0 

-21 . 40 

HT1 7 

-20.56 

HT16 

-19.62 

NTI 5 

-16.64 

NT 1 4 

“37.66 

NT] 3 

-36,69 

NT] 2 

-15.71 


• un 39 R*Ouc*d Data Tabulation 


Val u* 


<iTU/Ft2 

-Sac) 

5.435 , 

0) 

*.590, 

0, 

*.*•0, 

0] 

9.201 , 

0) 

4.877 , 

01 

5.199, 

0) 

*.530, 

0) 

*.545 , 

01 

9.5*9, 

0) 

9.348, 

0) 

9.263, 

01 

• .245 ( 

0) 

9.485 ( 

0) 

7.903 , 

0) 

7.932, 

0, 

7.519, 

01 

7.360 ( 

0) 

6.694 ( 

0, 


T Surf 
,D*QR) 
949.43 

949.54 

949.55 
949.07 
949.05 
949.59 
949.62 

990.71 

950.72 
950.92 
992.09 
991.41 

951.30 
951.14 
951.J2 
551.27 

551.31 
550.49 


Value T lur l 

(BTU/Tt ?-Sec ) CDegR) 

1-23) , 1) 556.71 

1.139, 1| 555.79 

1-1*7, l, 556.65 

1.110, 1| 555.65 

1-072, 1) 555.71 

1-1*0, 1) 557.23 

1-406, 1| 559.46 

1*459, lj 558.77 

1-493, 1, 559.99 

1.347, 1| $59.77 

1 * **3 , 1) 560.56 

1.553, 1| 959.97 

1-540, 1] 559.62 

1 * 530 { 1» 540.16 

1-**4I lj 560.75 

1**12, 1) 561.59 

1.709, 1| 562.48 

1.525, 1| 560.54 


Cauge 
Label 
Nil 1 
HT10 
NT 9 
HT9 
MT7 
HTt 
HT5 
NT 4 
NT3 
NT 2 
NTI 
NT 4 5 
NT 4 6 
NT4 7 
NT4 8 
HT4 9 


Loc . 

(flag) 

-14 

.75 

-13 

.61 

-32 

.13 

-11 

.99 

-10 

.93 

-9 

.91 

-9 

.04 

-9 

.10 

-4 

.34 

-1 

56 

- 

62 

4 

34 

9 

10 

16 

69 

26 

54 

35 

67 


Value T Surf 

<BTU/rt2***ei (DegR) 
7.01C , 0j 550.68 

7.064 , 0) 550. *2 

‘ • **5 ( Oi 550.26 

*.707, 0| 549.94 

7.004 , 0| 550.74 

6.294 ( 0) 550.19 

‘.410, 0> 550.33 

5 *014< 0) 546.55 

*.523, 0} 551.7* 

•-1*3 I 0) 551.65 

Null Null 

*■572, 0) 551.87 

*-*65, 0| 549.66 

9.300 , 0j 549.41 

Null Null 

2.524(-l| 540.92 


Cauge 
Ub*l 
NT 1 1 
Nil 0 
NT* 
NT# 
HT7 
NT* 

NT 5 
NT 4 
NT 3 
NT2 
NTI 
HT4 5 
NT4 6 
NT4 7 
NT4B 
NT4 9 


Loc . 
(flag) 
-14.75 
-13.66 
-13.63 
- 11.88 
-10.93 
-9.96 
-1.04 
-9.10 
-4.34 
-1.56 
-.*2 
4.34 
9.10 
16.69 
26.54 
35.67 


Value 

(•TU/Tt 2-Sei 
1.951, 1) 
1.977, u 
1.961, 1, 
1.791 , I, 
1-907, i, 
1.469, 1| 
1-516, 1) 
1-751, 1| 
2.927, ), 
3.175, 1, 
Null 

9.706, 0| 
1.316, 0) 
Null 
Null 

3.903,-1, 


T Surf 
> (DegR) 
560.76 
561.3? 
561 .0? 

561.31 
561 .7f 
556.51 

560.32 
562.7] 
572.15 
572.17 

Null 

549.90 

552.29 

Null 

Null 

541.43 


Cauge 

Loc . 

Labe 1 

(flag, 

HT52 

-*1.00 

HT51 

-91.93 

NT50 

-54.41 

NT4 4 

-44.55 

NT43 

-41.60 

NTI 2 

-42. *9 

NT 4 1 

-41.79 

NT40 

-40.99 

HT3 9 

-40.00 

NT39 

-39.13 

HT3 7 

-39.2* 

NT36 

-37.42 

NT35 

-39.51 

NT 3 4 

-35. *7 

NT33 

-14.71 

NT32 

-33.77 

NT3) 

-32.12 

HT30 

-31.99 


v * lu « T Surf 

,BTU/ri 2- tec) (DegR, 
3.632, 0) 546.17 

3 . 774 | 0) 448.00 

5.080, 0) 549.64 

*■746, 0) 554.60 

•-•*3< 0) 553.82 

1 *394, 1, 551.12 

5.*71 ( 0) 550.61 

1 *070, 1) 555.99 

7.419, 0) 552.66 

1-295, 11 557.94 

1-202, 1, 557.50 

1-226, I) 557.98 

1.507, I, 560.47 

8.650, 0J 554.72 

1.163, 1) 557.70 

Null N U jj 

1 -1*4 { 1 , 557. 7* 

1.302, 1) 558.63 


Cauge 

Loc . 

Label 

(deg) 

NT29 

-30.99 

NT 21 

-30.08 

NT 2 7 

-29.18 

NT26 

-26.28 

NT2 5 

-27.41 

NT24 

-2*. 54 

NT23 

-25.46 

HT22 

-24. SO 

NT21 

-23.94 

HT20 

-23.08 

NTI * 

-22.35 

NT! 8 

-21.40 

NTI 7 

-20.56 

Mil 6 

-15.62 

NTI 5 

-It. *4 

MT1 4 

-17.66 

NTI 3 

-14.69 

NTI 2 

-15.71 


«un 40 Reduced Data Tabulation 


Value 

(8TU/rtJ-i«e| 
1.255, 1, 
1-101 l 1) 

1-178, 1| 
1.075, l, 
1.095, lj 
1.219, I) 
1.251 , 1) 
1.395, 1) 
1.542 , 1) 
1.3*8, 1| 
1**19, 1| 
1.954 , 1| 
1-371, 1| 

1 -459 , 1) 
1.441 , 1| 
1.555, 1| 

1 . *24 , 1) 

1 ■ 40* { 1) 


T Surf 
(Dag* I 
559.09 
557.01 

557.93 
557.31 
559.72 
559.22 

559.94 
559.79 
56] .16 
591.14 
561.97 
561.86 
560.25 
592.42 
592.47 
592.49 
593.51 
591.95 


Cauge 

Label 

NTI 1 

HT10 

NT9 

NT* 

NT 7 
NT4 
HT5 
NT4 
NT3 
NT2 
NTI 
NT4 5 
NT49 
NTI 7 
NTI 9 
NTI 9 


Loc. 
(dog) 
-14.75 
-13.99 
-12.83 
-11.99 
-10.93 
-9.91 
-1.04 
- 8.10 
-4 .24 
-1.59 


1.721, 1) 
1-428, 1| 
1.370, 1) 
1-589, 1) 
1.729, 1) 
1-710, 1) 
1*913, 1) 
1.954 , 1) 
3. 

2 . 


.193, lj 


T Surf 
,D*gR) 
592.74 
562.11 
560.94 
561.03 
562.25 
560.73 
561.02 
5*3.97 
572.63 


-.*2 

Nul ] 

Null 

4.34 

••054 , 0) 

552. 9 2 

9.10 

5.599, 0) 

553.99 

19.99 

••*43, 0) 

553.39 

2*. 54 

‘.3*9, 0) 

550.34 

35.97 

Null 

Null 


B-115 


C 3 IG 1 Na». 
0f POOR 


PAGE is 

QUALITY 



Ceuge 

Loc. 

Ve 1 u* 

Label 

(degl 

|STU/Fl2-Sec 

H752 

•49.00 

4.412 1-11 

MT51 

•41.9) 

1.427| 01 

NT 50 

-54.41 

1.4001 01 

HT44 

-44.55 

4.1721 01 

NT 4) 

-4). 40 

4.447( 0) 

MT42 

-42.49 

4.2741 0» 

KT41 

-41.79 

2.3141 0) 

NT 40 

-40.99 

2.9201 0) 

HT)9 

-40.00 

3.4921 01 

HT)9 

-)9 . 1 3 

4.3021 01 

NT) 7 

-39.29 

4.7791 0) 

NT)* 

-)7 . 4 2 

2.1491 0) 

HT)5 

-)4. 59 

4.5231 01 

NT)4 

-)5 . 47 

2.9431 01 

NT)) 

-34.71 

5.291 1 0) 

NT) 2 

-)) . 77 

Null 

HT31 

-32.12 

9.1001 0) 

HT30 

-31.15 

7.494 1 01 


Run 


T Sur 1 

Ceuge 

Loc . 

l OegRl 

Label 

(degl 

549.2) 

MT?9 

-30.99 

549.02 

HT24 

-30.01 

549.7) 

HT 27 

-29.14 

953.49 

NT 2 4 

-21.21 

551.94 

HT25 

-27.41 

595.1) 

HT24 

-24.54 

551 .40 

NT 23 

-25.44 

552.57 

KT22 

-24.90 

552.40 

NT 21 

-23.94 

553.42 

HT20 

-23.01 

554.39 

MT19 

-22.25 

551.44 

HT1 9 

-21.40 

554.44 

HT1 7 

-20.54 

553.41 

HT1 4 

-19.42 

557.13 

HT1 5 

-11.44 

Null 

HT1 4 

-17.44 

559.34 

HT1 3 

-14.49 

559.35 

HT1 2 

-15.71 


41 Reduced Data Tabulation 


Va 1 ue 

T Surf 

Ce uge 

llTU/rtl-Secl 

IDegRl 

Label 

4.1401 Oj 

557.57 

HT11 

9.1301 01 

541.52 

HT10 

1.1251 )> 

543.79 

HT9 

1.1511 1) 

542.01 

HT6 

1.5171 11 

544.44 

NT 7 

1.1401 11 

544.77 

NT6 

1.1541 1) 

545.29 

HT5 

7.4951 01 

540.47 

NT 4 

1.4041 11 

549.94 

NT 3 

1.0701 1) 

541.77 

NT 2 

1.2141 11 

944.49 

NT1 

1.140 ( 1} 

542.95 

HT45 

1.905 1 1) 

565.91 

KT46 

1.392 1 It 

564.22 

HT47 

1.421 1 1) 

564.94 

KT49 

1.1421 11 

549.91 

KT49 

2.277< 11 

574.04 


2. C441 1) 

571.20 



Loc . 

Va 1 uc 

T Surf 

(degl 

liTU/rt. 2-Secl 

(OegRl 

-14.75 

2. 2091 11 

574.10 

-13.49 

2.7231 11 

579.23 

-12.93 

3.3164 11 

5*2.77 

-11.19 

4.2371 11 

599.91 

-10.93 

6.3051 11 

599.92 

-9.99 

6.5091 11 

605.54 

•9.04 

4.1441 1) 

409.02 

-9.10 

4.7021 11 

407.07 

-4.34 

7.4191 0) 

574.42 

-1.56 

3.5651 01 

555.45 

-.62 

Null 

Null 

4.34 

4.549 1-11 

550.90 

1.10 

5.193 l-ll 

550.04 

16.69 

1.1191 01 

549.00 

26.54 

7.274 1-11 

546.00 

35.47 

Null 

Null 


Ceuge 

LOC. 

Value 

Leoel 

(deg) 

(STU/ Ft 2-Sec | 

NT52 

-61.00 

4.090 (-1) 

NT01 

-41.93 

9.23* 1-11 

NT50 

-54.61 

1.214 ( 0) 

NT44 

-44.55 

(.Mil 0) 

HT4) 

-43.40 

2 . 759 ( 01 

HT42 

-42.6* 

5.7261 01 

KT41 

-41.79 

3.414 1 0| 

NT 4 0 

-40.99 

4.1121 0) 

NT39 

-40.00 

5.1001 0) 

MT30 

-39.13 

5.714 1 0) 

MT37 

-39.20 

6.6101 0) 

HT34 

-37.42 

3.9531 0) 

HT 35 

-36.59 

7.2671 01 

NT34 

-35.47 

5.4101 0) 

NT3) 

-34.71 

9.979 1 0) 

NT3 2 

-33.77 

Nul 1 

MT31 

-32.02 

1.14)1 11 

HT30 

-31.09 

1.139 1 1) 


Run 


T Surf 

Gauge 

Loc. 

(DegR) 

Label 

(deg) 

544.09 

HT29 

-30.99 

544.93 

MT29 

-30.00 

545.65 

HT2 7 

-29.11 

549.40 

HT26 

•24.24 

547.65 

HT25 

-27.41 

550.53 

NT2 4 

-24.54 

540.01 

NT23 

-25.66 

540.47 

HT 22 

-24.00 

549. 30 

HT2 1 

-23.94 

550.03 

MT20 

-23.00 

551.10 

MT19 

-22.25 

540.41 

NT10 

-21.40 

551.25 

HT1 7 

-20.56 

549.01 

MTU 

-19.42 

553.00 

HT15 

-19.44 

Nul 1 

HT 1 4 

-17.66 

555.12 

MT1 3 

-16.49 

556.1 1 

MT12 

-15.71 


4? Reduced Date Tabulation 



Value 


T Surf 

Ceuge 

(9TU/rt2- 

Sec) 

(DegR) 

Lebel 

1. 

1)31 

11 

554.79 

HT 1 1 

1. 

1021 

11 

557.33 

NT10 

1 . 

4 4 7 ( 

11 

557.70 

MT9 

3 . 

0091 

3) 

559.04 

NT* 

1 . 

• 094 

1) 

561.25 

HT7 

2. 

21C( 

11 

564.97 

NT 6 

2. 

,61)1 

1) 

567.40 

HT5 

2, 

5131 

3) 

567.34 

HT4 

5, 

.02)1 

3) 

591.90 

HT3 

5 

.950 1 

11 

579.59 

HT2 

9 

.7401 

11 

591.19 

NT1 

1 

.1401 

21 

594.59 

HT45 

1 

.121 ( 

21 

594.09 

HT46 

9 

.606 1 

3) 

596.03 

HT47 

6 

.975 ( 

11 

593.23 

HT 4 • 

4 

.707 { 

11 

593.65 

HT49 

3 

, 1 70 ( 

11 

595.01 


2 

.257 ( 

3) 

590.17 



Loc. 

Va 1 ue 

T Surf 

(deg) 

(*TU/rt2-Sec) 

(DegR) 

-14.75 

1.594 ( 1) 

506.94 

-33.40 

1.3391 1) 

577.34 

-32.43 

3.0251 31 

573.50 

-33.9* 

0.4991 0) 

565.92 

-30.93 

4.2021 0) 

556.9) 

-9.91 

1.600 1-1) 

543.24 

-9.04 

4.641 ( C| 

553.33 

-0.10 

3.7461 0) 

551.36 

-4.34 

9.024 (-11 

547.30 

-1.56 

4.701 1-11 

344.37 

-.42 

Null 

Null 

4.34 

-5.543 1-1) 

547.02 

0.10 

-2.767 l-l) 

346. 4C 

16.69 

-5.720 l-l) 

344.30 

26.54 

-5.405 l-ll 

543.04 

35.67 

Nul 1 

Nul 1 


Gauge 

Loc . 

Value 

Label 

(deg} 

(RTU/Ft2-Sac) 

HT52 

-49.00 

9.027 (-11 

MTS1 

-41.13 

4.2341-11 

NT 50 

-54.41 

1.0051 0) 

NT44 

-44.55 

4.7451 01 

KT43 

-43.40 

2*9341 0) 

HT 42 

-42.49 

7.5341 0) 

NT 41 

-41.79 

4.6451 0) 

HT40 

-40.90 

5.2121 0) 

NT) • 

-40.00 

7 . 710 ( 01 

KT30 

-39.13 

7 . 204 ( 0) 

NT37 

-39.2* 

1.0401 1) 

MT3* 

-37.42 

6.6451 0) 

NTS) 

•36*50 

1.5321 1) 

KT34 

-35.47 

0.5701 0) 

NTS) 

-34.71 

2 . 039 ( 11 

nts: 

-33.77 

Null 

NT33 

-32.92 

3.0961 1) 

NT30 

-31.99 

3.0591 1) 


Run 


T Surf 

Gauge 

Loc . 

(DegR ) 

Label 

(dag) 

545.41 

HT2 0 

-30.99 

546.20 

NT26 

-30.06 

547.14 

NT27 

-29.14 

333.49 

NT2« 

-20.2# 

551.54 

NT25 

-27.41 

557.74 

MT24 

-24.54 

553.26 

HT23 

-2). *4 

334.04 

NT22 

-24.60 

355.99 

NT 21 

-23.04 

550.93 

NT 20 

-23.09 

541.94 

NTH 

-22.25 

550.72 

NT 14 

-21.40 

545.77 

HT1 7 

-20.54 

559.29 

NT 14 

-19.42 

571.43 

NTlS 

-19.44 

Null 

NT1 4 

-17.64 

573.44 

NT 13 

-14.40 

574.40 

NT 12 

-15.71 


41 Reduced Deta Tabulation 


Value 

T Surf 

Gauge 

(STU/Fti-Soc) 

(DegR) 

Label 

3.9131 11 

574.56 

HT11 

5.5751 1) 

592.41 

NT10 

4.340( 1) 

594.04 

HT9 

7.429( 1) 

5*9.46 

NT* 

7.9771 1) 

599.93 

MT7 

9.1351 1) 

599.03 

MT4 

4.1991 1) 

579.10 

HT5 

5. 904 1 1) 

575.97 

NT 4 

5.30)1 1) 

574.19 

NTS 

2.9091 11 

550.54 

NT2 

4.1041 11 

572.94 

HT1 

4.7434 1) 

570.94 

HT45 

4.0911 11 

547.42 

HT46 

3.22*1 1) 

544.93 

NT47 

1.9441 1) 

562*99 

NT49 

2 . 007 ( 1) 

564.01 

NT49 

1.3191 1) 

541.16 


1.2491 1) 

559.20 



LOC . 

Value 

T Surf 

(deg) 

(STU/Ft2-S#c> 

(DegR! 

-14.75 

1.2231 1) 

554.94 

-13.41 

4.9061 0) 

554.42 

-12.93 

9.4271 0) 

554.29 

-11.9* 

7.5421 0) 

552.44 

-10,93 

4.4791 0) 

549.47 

-9.00 

Null 

Nul) 

-9.04 

4.3741 0) 

549.54 

-9.10 

4.2301 01 

544.90 

-4.34 

7.44*1 0) 

550.23 

-1.54 

1.7531 0) 

549.24 

-.42 

Null 

Null 

4.34 

3.0901-1) 

541.46 

4.10 

4.3401-3) 

547.94 

14.69 

3.5091-1) 

547.01 

24.54 

-1.5921-11 

545.36 

35.47 

1.5431-1) 

544.49 


Ceuge 

UMl 

NT52 

HTS1 

MT50 

HT44 

HT4J 

MT4 L 

HT41 

NT40 

NT) 9 

HT)9 

HT37 

NT) 6 

MT35 

NT) 4 

NT)) 

NT) 2 

HT31 

HT)0 


Loc 



Value 


(deg) 

(4T0/rt2- 

Sec) 


00 


049 1 

0) 


13 


050 ( 

0) 


61 


020 ( 

0) 


55 


526 ( 

0) 


60 


4 90( 

0) 


49 


234 < 

1) 


7* 


6221 

0) 


00 


530 1 

0) 


00 


924 | 

0) 


1) 


2001 

1) 


20 


1321 

1) 


42 


144 1 

11 


50 


37*1 

1) 


47 


200 ( 

0) 


71 


091 ( 

1) 


77 


Null 



*2 


.2011 

1) 


99 


.25*1 

1) 


Run 


T Surf 

Ceuge 

Loc. 

Value 

T Surf 

(DegR) 

Lebel 

(deg) 

(■TU/rt2- 

Sec) 

(DegR) 

549.79 

NT24 

-30.99 

1.1291 

1) 

559.15 

550.02 

HT20 

-30.09 

9*660 ( 

0) 

550.24 

551.93 

KT27 

-29.10 

1.0541 

1) 

559.23 

554.67 

NT 2 4 

•29.2* 

1 .025 ( 

1) 

554.44 

555.50 

NT 2 5 

-27.41 

1 .027 ( 

1) 

550.54 

550.95 

NT24 

-26.54 

1.1531 

11 

540.21 

552. *1 

NT2) 

-25.66 

1.2261 

1) 

540 . 7| 

557.01 

NT22 

-24.90 

1 .191 ( 

1) 

540.53 

554.9* 

HT21 

-23.94 

1.341 ( 

11 

541.52 

559.1* 

HT20 

-23.09 

1.4091 

1) 

541.57 

559.77 

HT1 * 

-22.25 

1.4461 

11 

542.4* 

559.32 

HT10 

-21.40 

1.3421 

1) 

541.37 

561.19 

MT17 

•20.54 

1.2491 

11 

540.51 

556.52 

HT1 6 

-19.42 

1.3071 

11 

540.94 

559*71 

HT) 5 

-10.44 

1 .513 ( 

1) 

541.53 

Nul l 

KT14 

-17.44 

1.4501 

11 

541.57 

5)9.59 

NT1 3 

-14.69 

1.4991 

1) 

542.00 

560.31 

MT1 2 

-15.71 

1.371 1 

11 

541.17 


44 Reduced Det* Tabulation 


Ceuge 

Label 

Mill 

HT10 

NT9 

NT! 

NTT 

HT* 

MT5 

HT4 

HT) 

HT2 

HT1 

MT45 

HT4 4 

HT4 7 

HT4 1 

KT49 


Loc. 


Value 


(degl 

(»TU/Ft,2- 

Sec 

-14 

75 


497 ( 

1) 

-13 

44 


5561 

1) 

-12 

93 


5341 

11 

-11 

99 


554 1 

1) 

-10 

93 


907( 

11 

-9 

91 


111 ( 

0) 

-9 

04 


635 1 

1) 

-9 

10 


237 1 

1) 

-4 

34 


*12( 

1) 

-1 

,51 


.330 1 

11 

• 

.62 


Null 


4 

.34 


.0451 

1) 

0 

.10 


.7151 

0) 

14 

.69 


.0201 

01 

24 

.54 


.972 1 

0) 

35 

.47 


.0461 

0) 


T Surf 
(DegR) 
541.94 
562.66 
542.50 
542.40 
544.24 
554.42 
542.14 

559.9) 
545.)) 
549.)) 

Null 
554.29 
55). 01 

552.9) 
552.07 
552.45 


B-116 



Gauge 

Loc . 

Value 

T Surf 

Labe 1 

(deg) 

(•TU/rt?-iec| 

(DegR) 

HT52 

-49.00 

3.42*1-1) 

550.34 

MTS) 

-61. 13 

9. 7*3 (-] ) 

551.24 

MTSC 

-54.61 

1.4451 0 ) 

552.13 

NT 44 

-44.55 

4 . 750 ( 0| 

555.24 

MT43 

-43.40 

3.0101 0) 

553.35 

HT42 

-42.69 

* • 41 4 ( 0) 

556.94 

KT41 

-41.7* 

3.7461 0) 

553.43 

MT40 

-40.11 

4 . 09* ( 01 

554.03 

MT39 

-40.00 

4. *09 ( 0) 

554.27 

HT3* 

-39.13 

4 . 1 7$ { 0) 

554.90 

HT37 

-31.71 

5 . 4 7 6 ( 0) 

555,16 

MT36 

-37.42 

3.2241 Ol 

553.76 

HT35 

-36.51 

6.543| 0) 

557.31 

NT34 

-35.47 

5.977 ( 0) 

554.12 

MT33 

-34.71 

9.390 f 0) 

559. 7? 

NT3? 

-33.77 

Null 

Null 

MT31 

-32.12 

1 . 007 ( 1, 

559.73 

HT30 

-31 .99 

0.59: ( 0) 

559. 5C 



Run 

45 Reduced 


Gauge 

Loc . 

Value 

T Surf 

Label 

(deg) 

|»TU/rt7-Sec) 

(DegR) 

HT29 

-30.99 

• - 51 9 ( 0) 

559.31 

KT20 

-30.01 

1.59?( 1) 

5*3.90 

HT27 

-79.19 

2.0041 1) 

3**. 02 

NT 26 

-21. ?• 

i.747( 1) 

3*5.2* 

HT25 

-27.41 

1.953 ( 1) 

5*7.32 

HT 24 

-24.54 

2- 1*7 ( 1) 

3*9.13 

MT23 

-25.66 

2.01? < 1) 

3*1.22 

HT2? 

-24. *0 

1.701( 1) 

5*1.47 

HT21 

-23.94 

2.303c 1) 

571.30 

HT 2D 

-23.09 

i.2*2i n 

5*3.12 

HT1 9 

-27.75 

1.7051 1) 

3** . 1 9 

HT1 9 

-21.40 

1.4091 1} 

3*3.1* 

HT1 7 

-70.56 

l.<77< 1) 

3*4.04 

HT1 * 

-19.42 

1 * 317 ( lj 

5*5.11 

HT1 5 

-11.64 

!.*•! C 1> 

565.05 

HT] 4 

-17.66 

1 ■ 9*5 ( 1| 

5*7.39 

HT 1 3 

-16.49 

1 . 91 0 ( )| 

3**. 37 

HT 1 2 

-15.71 

1.514( 1) 

3(3.37 


D*t* TaDulail on 


CauQe 

Loc . 

V* 1 ue 

Label 

(deg) 

(NT U / 1 i 2-S* 

NTS 2 

-**.00 

2.240 (-1) 

MTS1 

-*1.9J 

1.033 | 0} 

NT30 

-34. *1 

1.296 ( 0) 

HT44 

-44.35 

2.025c 0) 

MT4 3 

-43. *0 

1 .341 ( 0) 

HT4 2 

-42. *1 

2.914 ( 0) 

MT41 

-41.7* 

1.792C 0) 

HT4 0 

-40, *9 

1.191 ( 0) 

HT39 

-40.00 

1.9911 01 

MT3* 

-39.13 

2.201 ( 0) 

HT37 

-31. ?• 

2.264 ( 0) 

MTK 

-37.42 

1 . 224 ( 0) 

HT3 3 

-34.39 

2.7191 C) 

HT3 4 

-33.67 

2.0691 0) 

MT33 

-34.71 

2.061 ( 0) 

HT32 

-33.77 

Null 

HT31 

-32. •; 

4 . 3 63 ( 0) 

HT30 

-31.19 

5 242 ( 01 



R jr, 

Gauge 

Loc . 

Value 

Label 

(deg) 

(■TU/Ft 2-Sec ) 

MTS? 

-69.00 

1.4151 1) 

MT51 

-•1.13 

2.903c ]) 

HT50 

-34.41 

2.03OC 11 

HT44 

-44.33 

3. 5I9( 1) 

MT43 

-43.60 

1.1761 2) 

HT42 

-42. *1 

7.741 ( )| 

HT41 

-41.79 

3.349c 1) 

HT40 

-40. •! 

*.261 ( 1) 

HT 3 * 

-40.00 

5.2141 1) 

NT3* 

-29.13 

9.177 ( 1| 

MT37 

-3» .?• 

7.631 ( 1) 

HT3* 

-37.42 

• -•10 < 1) 

MT33 

-36.3* 

1.002C 2) 

MTJ4 

-35.67 

Null 

HT33 

-24.71 

9.970C 1) 

HT3? 

-23.77 

Nul 1 

MT3 1 

-32. •? 

7.332c 1> 

HT3 0 

-31.9* 

7*1*7 ( 1| 


Run 


T Surf 

Ca uge 

Loc . 

lOegR) 

La Dei 

(deg) 

350.31 

HT2* 

-30.9* 

351.39 

HT2I 

-30.09 

357.50 

MT27 

-70.19 

334.97 

HT24 

-7*. 29 

353.50 

HT2 5 

-27,41 

356.37 

HT24 

-26.54 

333.76 

HT23 

-23.66 

354.14 

HT72 

-24.90 

554.16 

HT21 

-23.94 

353.19 

HT20 

-23.09 

356.00 

HT1 9 

-22.25 

354.44 

MTU 

-21.40 

556.29 

HT) 7 

-20.34 

534.72 

HT 1 6 

-19.62 

336.07 

HT1 5 

-11.64 

Nul 1 

HT1 4 

-17.66 

337.63 

HT] 3 

-16.69 

o 

o 

/V 

HT1 2 

-13.71 

4 fc Reduced 

Data Tab 

ulat lor 

T Surf 

Gauge 

Loc. 

(DegR) 

Label 

(dtg> 

357 .97 

HT29 

-30.99 

366.03 

HT2I 

-30.09 

372.06 

NT27 

-39.19 

*00.19 

HT 2 6 

-29.21 

*67.45 

HT25 

-27.41 

*11.14 

HT24 

-26.34 

390.01 

HT23 

-25.64 

*07.29 

HT2? 

-24.10 

*03.94 

HT71 

-23.94 

*50.19 

HT20 

-23.09 

*34.14 

HT1* 

-22,25 

*41.49 

HT1 1 

-21.40 

*52.97 

HT1 7 

-20.' 6 

Null 

HT1 6 

-1 *. 42 

*45.55 

HT15 

-11.(4 

Nul J 

HT) 4 

-17.** 

*23.70 

HT1 3 

-16.6* 

471.57 

HT 1 2 

-13.71 


« 7 Reduced Data Tabu lat i on 


VaJ u* T turf 

C»TU/Ft2-Seci (DegR) 
4.7I0J 0| 359.09 

«■•*•< 0) 539.40 

‘•‘92 ( 0) 562.24 

5125{ 0) 560.46 

7.4R0 | 0) 5*7.14 

(.414 ( 0) 5*3. II 

0) 5*3.77 

*.•33 { 0) 541.77 

1.053J lj 544.13 

».44*( 0) 5*1.13 

1 -101 f 1) 5*5.7* 

7. lt*| 01 541.75 

••*‘5( 0) 5*7. >4 

»■ 1 4* ( 01 5*7. «7 

1-01*1 1> 5*3.71 

1 .034 ( 1) 544.04 

».**0 | 0) 5*3.51 

•■0101 Oj 547.74 


Valua T Surf 

(8TU/Ft7-*acj (DegR) 
7.351 I 1 ) 474.14 

7.13*1 1 ) *73.47 

«.35*j ]) *27.17 

7. 50* ( 1 ) *? 7 .** 

* ■ 1 34 ( 1 ) *31. *4 

1 .04 7 4 7) *37.14 

•-•••< 11 *33.01 

*.3]|( U *44.35 

1.2?5< 7) <5*. *5 

1 • 04* { 7) 444.1* 

1.34S| 7> 4*1.71 

1.401 ( 71 47*1$ 

!.?•*( 7) C«*. 0* 

1.515{ 7) *70. •• 

1-»*4 1 7) *77.41 

3- 005 { 7l 771.14 

4- 339< 7) *03. O* 

7.4*3| 7} 741.41 


Gauge 

Loc . 

Value 

T Surf 

Label 

(deg) 

(iTU/Ft 2-Sec) 

(DegR) 

NTS 2 

-**.00 

1.049c )) 

339.40 

MTS1 

-*1.93 

Null 

Nul 1 

MTS0 

-S*.*l 

2.223C It 

370.03 

HT44 

-*4.33 

*.!••( 1) 

*10.39 

NT* 3 

*43. *0 

4.117 ( lj 

399.** 

NT*; 

-42. «• 

5.4*4 ( 1) 

*04.39 

NT*] 

•41 .70 

4.1»*( 1) 

396,29 

NT40 

-40. 99 

4.241C l! 

5*0.63 

NTJ0 

*40.00 

S.129C 1) 

3*9.03 

NT3I 

-19.13 

*.)•)( 1) 

*17.39 

MT37 

-39.29 

*• S39 C ]| 

*14.77 

NT3* 

-)7.42 

S.0*0c 1 ) 

*03.10 

htis 

-3*. 39 

«.*•*( 1) 

*22.39 

NT)* 

-)S.*7 

4.4*4 { 1) 

3*5.7* 

urn 

•14.71 

7. *30 C 1) 

*29.24 

urn 

-13.77 

Null 

Nul 1 

NT)) 

-12.92 

7.249C 1) 

*23.1* 

NT30 

-11.99 

*. 959 ( 1 ) 

*20.36 


Gauge 

Loc. 

Val ue 

T Surf 

Label 

(deg) 

irru/ Ft 2-Sao 

(DagR) 

HT2* 

-30.9* 

5.2941 1) 

*0*. 35 

HT29 

-30.0* 

7.097( 1] 

*22.90 

MT27 

-29.19 

7 .041 ( 1) 

*23.7? 

HT26 

-29.29 

9.907 ( lj 

(39.93 

HT23 

-27.41 

• ■me u 

*42.27 

HT24 

-24.34 

9,40*1 1) 

*4*. 59 

HT23 

-23. *6 

9.443C 1) 

(42.54 

HT22 

-24.90 

• *94 9 ( ]) 

(33.4* 

HT21 

-23.94 

1.07SC 2) 

•91.13 

NT20 

-21.09 

9.002 ( 1) 

*•7.00 

NT1 9 

-22.25 

1 .094 { 2) 

*91.72 

HT 1 1 

•21.40 

1.155* 2i 

••9.0* 

HT17 

•20.56 

1.290 { 2) 

*97.97 

HT1 4 

-19.42 

1.339C 2) 

701.17 

NT1 5 

-19. *4 

1 . 907 ( 2) 

7)9.14 

HT14 

-17.46 

1.331 ( 2) 

7*9.99 

HT13 

-14.69 

4 . 3*0 ( 2) 

772.95 

HT12 

-15.7] 

2.9321 2) 

*99.29 


Run 41 Reduced Data Tabulation 


Gauge 

Loc . 

Value 

T Surf 

Labe 1 

(deg) 

(>TU/ri 2-Sec ) 

(DegR) 

NT 11 

-14.73 

1.444 ( 1] 

342.50 

HT1 0 

-11. *1 

1.27l( lj 

541.39 

HTI 

-12.13 

1.579c 1) 

565.53 

NT 9 

-11.99 

1.607c 1, 

564.14 

HT 7 

-10.93 

1.5101 1) 

563.59 

HT* 

-9.91 

7.979C 0) 

553.7* 

NTS 

-9.04 

1.797c 1) 

561.71 

NT 4 

-9.10 

1*939 ( 1) 

566.01 

NT 3 

-4.34 

1.S24C 1) 

360.12 

HT2 

-1.56 

1.692C 1) 

365.00 

HTI 

-.e7 

Null 

Null 

HT4S 

4.34 

1 . 234 | 1) 

561 .22 

MT4 6 

9.10 

1 .010 ( 1) 

539.39 

NT 4 7 

16.69 

3.530 ( 0) 

552.46 

KT49 

26.34 

2.121 (-1) 

550.63 

HT4 9 

35.47 

•2.2991-1) 

550.03 


Ca uge 

laci 1 

HTH 

HT1D 

MT» 

NT* 

HT7 

HT* 

NTS 

HT4 

MT3 

HT7 

HTI 

HT4 5 

KT4* 

HT4 7 

HT4 9 

NT4 9 


L© c • V j ] uc T Su r } 

(flag) (BTU/Fi 2 -Sec) (Deg H j 
-14.75 7.31? ( 0) 541.69 

-13.** 4.154 ( 0| 559.44 

-17.13 4.149< 01 562.77 

-11.11 5.736 ( 0) 562.02 

-10.93 5.931 C 0) 559.40 

-».M 2.196 < 0) 552.39 

“ • * 04 3 . II 9 < 0) 563.35 

-9.10 7.654 ( 0} 564.45 

-4.34 1 . 2 1 7 ( 1 , 563. 79 

-1.56 2.305 | 1) 572.94 

“•*2 Null Null 

4.34 1 .706 ( 1 ) 566. 90 

•.10 7 .67* ( 0> 562 . 66 

1*.6« 2.049 ( 0) 553 . 45 

26.54 -7.091 C-l| 549. *1 

35.47 1 . 769 {- 1 | 549.52 


Gauge 

Loc . 

Labe 1 

(deg) 

HTI 1 

-14.75 

HTI 0 

-13.61 

NT* 

-12.93 

HTI 

-11.90 

HT7 

-10.93 

NT6 

-9.99 

NTS 

-9.04 

NT 4 

-9.10 

HTI 

-4.34 

HT2 

-1.34 

HTI 

-.*? 

HT45 

4.34 

HT4 4 

9.10 

HT47 

16.49 

HT49 

26.54 

HT4 9 

35.67 


value 

(BTU/Tt 7-Sec) 
1. 294 ( 2j 
1 . *09 ( 2) 

3 . 7 1 4 ( 1| 
Null 

2.2071 11 
3 . 095 ( 1) 
4.#13( 1} 
*.1371 11 
5.9731 1| 

Nul 1 
Null 

4 . 27* ( 1, 
3.3471 1) 

2. *04 | 1| 
2.0*91 1| 

2 . 566 ( 1) 


T Surf 
(DegR; 
673.59 
704.97 
599.35 
Null 

575.46 
572.34 
513.72 
*01 .?• 

599.47 
Null 
Null 

515.04 
577.0* 
57?. 75 
565.00 

569.04 


Gauge 

Loc. 

Value 

T Surf 

Labal 

(deg) 

(9TU/Fi2-tec) 

(DegR) 

HTI 1 

-14.75 

1*933 ( 2) 

*52.54 

MT10 

-13.49 

9.4*4 < 1) 

•03.03 

HT9 

-12.93 

1*954 ( )) 

512. •• 

NT6 

-11.99 

3.9HC 1) 

59*. *2 

HT7 

-10.93 

2 ■ 902 ( 1) 

5*0.51 

HTi 

-9.91 

2. *0(| l) 

577.24 

HT5 

-9.04 

1.270 ( 1) 

579.5* 

HT 4 

*9.10 

l.9*0( 1) 

593.49 

HTI 

•4.34 

2.129 ( ]) 

579.0 

HT2 

•1.5* 

11 

574.99 

HTI 

-.*2 

Null 

Null 

NT4 5 

4.34 

2.350C 1) 

570.74 

NT4 6 

9.10 

2.1*41 )> 

570.2* 

HT47 

1ft. *9 

1 . 5*0 ( 1) 

544.41 

HT49 

2ft. 54 

1.41ft 1) 

562.71 

NT4 9 

15. *7 

7.2131 0) 

557.44 


B— 117 



Gauge 

UMk 

MTS 2 

KT51 

MtSO 

HU 4 

HT4J 

HT42 

HT41 

NT 40 

HTJt 

HTJ4 

HTJ7 

HTJ4 

NTJS 

HT 34 

MT3 3 

MTJ2 

HT 31 

HT JO 


Gauga 

UMl 

.HTS2 

MT51 

HTSO 

HT4 4 

HT4 3 

HT4 2 

HT41 

HT40 

HTJT 

HT3* 

HTJ7 

MT 3 4 

HT35 

HT34 

HT33 

HT3J 

HT 31 

HTJO 


Gauge 

UMl 

NTS 2 

HTS1 

HTSO 

HT44 

HT43 

HT42 

HT41 

HT40 

HTJt 

HT3I 

HTJ7 

MTJ4 

HT3S 

HTJ4 

MTJ3 

HT32 

MTJ1 

HTJO 


Gauge 
UMl 
HTS2 
HTS1 
HTSO 
HT44 
NT4J 
NT4 2 
HT41 
MT40 
HTJt 
MTJ4 
MTU 
HTJ4 
HTJS 
MT34 
NTJJ 
MT1? 
HT31 
HTJO 


Loc . 

Value 

T turf 

Idegl 

(ITU/Ft 2-S*c I 

IDagB) 

49.00 

3.0741 01 

551 .40 

41.43 

3.7111 01 

552.14 

54.41 

4 . 1 21 ( 0) 

555.71 

•44.55 

4.2351 01 

559.13 

•43.40 

7.9541 01 

559.04 

•42.44 

1.4701 11 

544.54 

-41.79 

1.4491 0) 

541.19 

-40.44 

1.4731 11 

574.75 

-40.00 

1.9441 11 

577.13 

-39.13 

4.4141 1) 

405.45 

-31.24 

5.224 ( 11 

403.94 

-37.42 

4.3391 11 

405.50 

-34.54 

4.799 1 1) 

401.79 

-35.47 

4.424 1 11 

547.42 

-34.71 

2.4471 11 

575.53 

-33.77 

Null 

Nul 1 

•32.12 

1 .323 ( 1 1 

541.34 

-31.49 

1.1141 )> 

559.65 


Gauge 

Loc. 

Value 

UMl 

Ideg) 

(BTU/rt2-Sec 

HT29 

-30.99 

1.0501 11 

MT 24 

•30.04 

4.9701 0) 

HT27 

-29.14 

6.9231 01 

HT24 

-21.24 

5.5741 0) 

HT25 

-27.41 

5.4501 0) 

MT24 

-74.54 

5.1431 0) 

HT23 

-25.44 

5.1441 0) 

HT22 

-24.10 

4.7061 0) 

HT21 

-23.94 

4.5271 01 

NT 20 

-23.04 

4.364 ( 0| 

HT19 

-22.25 

4.5001 0> 

HT1I 

-21.40 

6.9291 0) 

HT1 7 

-20.56 

4.101 1 0) 

HT16 

-19.42 

3.6321 0) 

HT 1 5 

-11.64 

3.4051 0| 

HT1 4 

-17.66 

3.740 1 0> 

HT1 3 

-16.49 

4.691 ( 01 

HT1 2 

-15.71 

3.7271 01 


Halt 49 Reaucad Date Tabulation 


T luff 
(DegRI 
SSI. 44 
SS4.43 
SSI. St 
SSS.04 

554.01 
SS4.S2 
SSI. 10 

551. 00 
553.92 
SS3.42 
SS3.I2 

555.02 
SS3.40 
552.57 
552.79 
SSJ.Ot 

554.01 
SSJ.40 


Loc . 
(d*Q> 
•49.00 
•41.43 
-SI. 41 
-44.55 
•43.40 
•42.46 
-41.79 
-40.44 
-40.00 
-39.13 
-34.24 
-37.42 
-34.58 
-35.47 
-34,71 
-33.77 
-32.12 
-31.49 


value 

|4TU/ft2-S*cl 
2.171 ( 0) 
2.153 ( 01 
4.044 < 0) 
7.442 ( 0) 
4.414 1 0) 

4 . 729 t 01 
4.347( 0) 
1.1241 01 
4.754 1 01 

i .030 t n 
i .loi i n 

9.417 i 01 

1.1141 1) 
Nul 1 

1.1341 11 
Nul 1 

1 .044 t 1) 
1.1941 1) 


T turf 
(DegRl 
542.44 

543.07 
544.19 
547.02 
544.31 
544.73 

545.07 

547.77 
544.54 
549.14 
549.51 
549.89 
550.00 

Nul 1 
550.44 
Null 

549.78 
550.44 


Gauga 
Label 
HT29 
HT24 
HT27 
HT24 
MT25 
HT24 
HT23 
HT22 
HT21 
MT20 
HT 1 9 
HT14 
HT1 7 
HT1I 
HT15 
HT14 
HT1 J 
MT1 2 


Loc. 
19*9 1 
-30.99 
-30.04 
-29.14 
-21. 28 
-27.41 
-24.54 
-25.44 
-24.10 
-23.94 
-23.04 
-22.25 
-21 .40 
-20.54 
-19.42 
-11.64 
-17.66 
-16.69 
-15.71 


Value 

(9TU/rt3-t*c| 
1.1741 11 
1.2501 n 
1.431 1 11 
1.312 1 11 
1.377( 11 
1.3151 1) 
1.463 1 11 
1.630 ( 1) 
1.754 1 11 
1.605 ( 11 
2.0701 11 
2.104 l 1) 
2.096 1 1) 
2.1051 1) 
2.393 ( 11 
4 .624 ( 1) 
7.2531 11 
Nul 1 


Rur. 50 Reduced Dai* Tabulation 


Loc . 
(deg) 

-69.00 
-41.13 
-54.41 
-44. SS 
-43.40 
-42.it 
-41.79 
-40.44 
-40.00 
-34.13 
-31.21 
-37.42 
-34.51 
-35.47 
-14.71 
-33.77 
-32.12 
-31.49 


Value 

1 BTU /Tl 2- Sac I 
1.4291 0) 
2.9151 01 
3.7701 0) 
1.0441 11 
1.1421 0) 
1.4411 11 
4.9691 01 
9.7531 0) 
1.0901 11 
1 .360 1 1) 
1.354 1 1) 
1.2471 1) 
1.5941 11 
Nul 1 

2.4541 1) 
Null 

3.4441 1) 
4.4951 1) 


T turf 
(DagR) 
542.90 
543.70 
544.96 

550.42 

541.43 

553.94 

546.95 
549.65 
550.64 

552.94 
553.36 
552.01 

554.95 
Mull 

543.76 

Null 

549.13 

574.11 


GauQ* 

UMl 

HT29 

HT26 

HT27 

KT24 

HT25 

HT24 

MT23 

HT22 

HT21 

HT20 

HT19 

HT14 

HT1 7 

HT1 4 

HT1 5 

HT1 4 

HT1 3 

KT12 


LOC. 

Ideql 

-30.99 

-30.04 

-29.16 

-21.26 

-27.41 

-24.54 

-25.44 

•24.40 

-23.94 

-23.01 

-22.25 

-21.40 

-20.56 

-19.62 

-14.44 

-17.44 

•14.49 

-15.71 


Value 

lBTU/rt2-Secl 
4.2391 11 
4.361 ( 11 
4.4441 II 
5.9531 II 
5.2971 1) 
4.1421 1) 
3.3401 1) 
2.3491 II 
1.4341 II 
1.245 1 1) 
1.1441 11 
7.7331 0) 
4.3341 01 
4.4131 01 
4.150 1 0) 
4.0421 0) 
5.3971 01 
4.7391 0| 


Run 51 Reduced Dai* Tabulation 


T turf 

(Deg 9 I 

549. 

46 

550. 

40 

551. 

70 

550. 

40 

551. 

43 

552. 

13 

552. 

74 

553. 

92 

555. 

41 

554 

60 

556 

19 

554 

25 

551 

35 

542 

15 

563 

59 

571 

42 

574 

90 

Nul 1 


T turf 
(D*qR| 

575.94 

544.95 
592.31 

515.15 

5ll.lt 

575.15 
Sit. 21 
541.44 
555.19 
553.43 
553.41 
550.53 
549.79 

544.15 
545.93 
544.14 
544.31 
544.29 


LOC. 

Value 


(deg) 

(*TU/Ft2- 

tec) 

-49.00 

1.4441 

0) 

-41.43 

2 . 1 74 ( 

0) 

-54.41 

2 .453 ( 

0) 

-44.55 

4 . 944 ( 

0) 

-43.40 

5.4 70 ( 

01 

-42.44 

1 .322 ( 

1) 

-41.79 

7.547 ( 

0) 

-40.19 

4.149 ( 

0) 

-40.00 

9. 1 20 ( 

o; 

-34.13 

1 .059 { 

i> 

-34.24 

1 .344 { 

l) 

-37.42 

1.4351 

i> 

-34.51 

2.4391 

n 

-35.47 

Mull 


-34.71 

5.743 ( 

l) 

-33.77 

Null 


-32.42 

4.074 ( 

l) 

-31.49 

5 .450 ( 

n 


T Burr 

Gauge 

Lee. 

(DegM 

Ubel 

(deg) 

543.12 

HT29 

-30. 99 

543.77 

HT24 

-30.01 

544.79 

HT2 7 

-29.14 

551.73 

MT24 

-24.24 

549.17 

HT25 

-27.41 

557.20 

HT24 

-24.54 

550.72 

HT23 

-25.44 

551.45 

HT22 

-24.90 

553.42 

HT21 

-23.94 

540.52 

HT20 

-23.04 

543.20 

HT1 9 

-22.25 

544.57 

MT14 

-21.40 

573.14 

NT17 

-20.51 

Hull 

HT1 4 

-19.42 

590.54 

HT1 5 

-It. 44 

Null 

Mill 

-17.44 

597.10 

HU 3 

-14.49 

542.96 

HT12 

-15.71 



Value 


T turf 

l*TU/rt2- 

Sec) 

(Oegftl 


953 ( 

1) 

57t.ll 


040 ( 

1) 

571.44 


41 9 ( 

11 

549.34 


341 ( 

11 

542.54 


111 I 

11 

559.41 


, 040 ( 

1) 

554.75 


.354 ( 

1) 

554.43 


. 293 ( 

0) 

551.54 


.452 l 

0) 

541.55 


.043 t 

0) 

547.51 


. 1 47 ( 

0) 

549.41 


Null 


Null 


.220 ( 

0) 

547.03 


.I57( 

01 

544.53 


. 403 ( 

0) 

545.13 


.422 1 

01 

544.14 


Null 


Nul 1 

2 

. 1 13 ( 

01 

545.40 


Run 52 Reduced Daia Tabulation 


Gauge 

Loc. 

Value 

T turf 

UM) 

(deg) 

(»TU/rt2-S*cl 

(Degti) 

Kill 

-14.75 

4.3141 0) 

554.00 

HT 10 

-13.44 

4.407 ( 0) 

554.24 

NT 9 

-12.63 

Null 

Null 

HT4 

-11.66 

3.425 ( 0) 

552.94 

NT 7 

-10.93 

3.5421 0) 

553.34 

HT4 

-9.98 

3.3131 01 

552.90 

NTS 

-9.04 

4.1501 01 

553.22 

MT4 

-1.10 

Null 

Null 

HTJ 

-4.34 

5 . 1 94 ( 01 

554.51 

KT2 

-1.54 

4.2431 01 

553.72 

HT1 

-.42 

Null 

Null 

HT4 5 

4.34 

3.499 ( 0) 

552.95 

HT4 4 

6.10 

3.956 ( 0) 

553.23 

HT47 

14.49 

3.7261 01 

552.45 

KT4I 

24.54 

2.4471 01 

551.54 

MT4 9 

35.47 

3.314( 0) 

552.14 


Gauge 

Label 

HT1 1 

HT 1 0 

MT9 

HT4 

HT7 

HT 4 

MTS 

HT4 

HT3 

MT2 

HT1 

HT45 

HT4 4 

MT47 

HT44 

HT49 


LOC. 

value 

T turf 

(deg) 

lBTU/rt2-t*cl 

(D*gR> 

-14.75 

3.240 ( 1) 

561.34 

-13.41 

1.2541 11 

532.35 

-12.43 

4 . 7 44 ( 0) 

549.15 

-11.49 

4 . 222 ( 0) 

547.01 

-10.93 

4.6951 0) 

346.35 

-9.91 

4.9751 0) 

545.65 

-9.04 

4 . 21 9 ( 01 

546.39 

-4.10 

7.7001 01 

544.46 

-4.34 

1 .051 1 1) 

546.36 

-1.54 

6.2611 0) 

547.47 

-.42 

Nul 1 

Nul l 

4.34 

7.0661 0> 

546.92 

4.10 

5.004 1 01 

545.64 

14.49 

5.534 1 01 

545.17 

24.54 

4.1931 01 

543.66 

35.47 

4.231 ( 0) 

544.32 


Gauge 

UMl 

HT11 

HT10 

HT9 

MT4 

HT I 

HT6 

HT5 

HT4 

HTJ 

HT2 

HT1 

HT4 5 

MT4 4 

HT47 

HT4I 

HT4 9 


Loc. Value T Surf 

loegl (tTu/FtJ-Sec) (0*gP> 
-14.75 6.2441 01 546.41 

-13.44 5.3751 0) 544.19 

-12.43 4.445 ( 0} 544.11 

-11.14 4.4441 01 544.10 

-10.93 2.4041 01 545.30 

-9.94 3.0441 01 545.77 

-9.04 2.4541 01 545. J7 

-1.10 3.4421 01 545.49 

-4.34 4.0371-11 544.99 

-1.54 1.1521 0) 544.07 

-.42 Null Null 

4.34 1.454 1-1) 544.02 

1.10 5.4901-11 543.40 

14.49 2.144 ( 0| 543.44 

24.54 9.4871-11 541.44 

35.47 1.343 [ 0) 541.94 


Gauge 

label 

Hill 

HT10 

HT9 

MT4 

HT7 

MT4 

MTS 

HT4 

MTS 

HT2 

HT1 

MT4 5 

MT44 

MT47 

HT4I 

NT 4 4 


Loc. 

Value 

(degl 

(BTU/rt 2-sec) 

-14.75 

2 . 792 ( 0) 

-13.66 

2.443 ( 01 

-12.43 

2.461 ( 0) 

-11.44 

2.050 ( 0) 

-10.43 

1 . 400 ( 0) 

-9.94 

2.343 ( O) 

•4.04 

1 .743 ( 01 

-4.10 

1.3t0( 0) 

-1.34 

4.072 1-1) 

-1.56 

1.995 (-11 

-.62 

Null 

4.34 

-2.490 (-1) 

4.10 

-1.241 (-11 

14.49 

-2.544 (-1) 

24.51 

-2.435 (-1) 

35.47 

-4.297 (-21 


T Surf 
(DegS) 

544.02 
545.49 
545.53 
545.07 
544.47 
544.99 
544.35 
513.92 
543.09 
543.14 

Null 

543.44 

543.29 

542.77 

542.34 

512.03 


B— 118 





Uba] 

NTS2 

NT51 

NT50 

HT44 

NTI J 

KT4J 

HT41 

HT40 

WTJf 

NTH 

NTJ 7 

NTJ* 

NTJ 5 

NTJ 4 

MTJJ 

NTJ 2 

HT31 

HTJO 


Loc. 


Value 

(deg) 

(4TU/FI 2 

-4*0 

-44.00 


.4*7< 

0) 

-41.43 


.409( 

0) 

-54.41 


. 402 ( 

01 

-44.15 


• 295 ( 

1) 

-41.60 


.1*4( 

1) 

-42.44 


•25 { 

1) 

-41.74 


747 ( 

01 

-40.41 


• 3*7 ( 

1) 

-40.00 


124 < 

01 

-34.13 


*55 ( 

1) 

-34.14 


> 422 ( 

i, 

-37.42 


.520 ( 

u 

-J*. »• 


212 1 

11 

-35.67 


Null 

-34.71 


071 ( 

1) 

-13.77 


Null 

-32.42 


• 21 ( 

1) 

-31 ,49 


062 { 

1) 


T Surf 

Gauge 

Loc . 

(DagA) 

Labe 1 

(dag) 

145.10 

HT29 

-30.49 

146.32 

HT76 

-30. oa 

144.40 

HT27 

-29. 11 

117.24 

NT 2 6 

-21.24 

114.21 

NT21 

-27.41 

164.41 

NT24 

-24.14 

*54.07 

NT 23 

-21.46 

514.54 

NT 2 2 

-24.60 

155.42 

NT 21 

-23.44 

162.45 

HT20 

-23.04 

160.64 

HT14 

-22.25 

161.70 

MT14 

-21.40 

164. 76 

HT17 

-20.56 

Nul 1 

HT16 

-14.42 

195.37 

HT1 5 

-14.64 

Null 

NTH 

-17.66 

606.47 

HT1 3 

-16.69 

194. 99 

NT12 

-11.71 


*un 53 »aduced Dat a Tabulation 


Value 

T furf 

(STU/Ft 2-4ec ) 

(DegA) 

2.*22< 1) 

144.93 

1 ■ 740 ( 1) 

161.17 

1.455< 1) 

140.76 

• • 761 ( 0| 

*13.31 

•* 173 ( 0) 

111.75 

*.*04{ 0) 

111.99 

*.m< oi 

5*1.41 

7. *1 2 ( 0) 

*11.01 

7.575 j 0) 

*50.73 

7.9021 0) 

111.15 

1 .4*0 ( 0) 

*49.61 

Null 

Null 

1 ♦ 262 ( 0) 

*49.50 

••243 ( 0) 

*49.34 

1.59K 0) 

149.29 

*.0421 0) 

149.30 

1.745 ( 0) 

149.36 

1.7*1 ( 0) 

546. 49 


Gauge 

Ubtl 

NTH 
NT10 
HTf 
NT* 
NT? 
NT* 
NTS 
NT 4 
NT 3 
NT 2 
NT1 
NT45 
HT4 6 
HT4 7 
NT4I 
HT4 9 


Loc. 
(*«q) 
-14. 75 
-13.68 
-12.13 
- 11 .*• 
-10. #3 
-9.49 
-9.04 
- 1.10 
-4.34 
- 1.16 
-.62 
4.34 
*.10 
16.49 
26.14 
31.43 


Value 

T Surf 

|4W/rt2 

-*ac) 

(DegA| 

6.007 ( 

o» 

149.0* 

1.311 ( 

01 

144.64 

4.495 ( 

0) 

544.56 

4.294 ( 

0) 

544. n 

4.231 ( 

01 

*49.07 

4. 210 ( 

0) 

*47.45 

4.1421 

0) 

547.45 

3 . Iff ( 

01 

547.21 

4.547( 

0| 

544.32 

4.051 < 

0) 

547.62 

Nul 1 


Null 

3.27* | 

01 

547.01 

3.650 ( 

0) 

546.74 

3.456 ( 

0) 

146.69 

2 . 47* ( 

0) 

145.55 

3.364 { 

0) 

146.31 


toe 

Ubol (degj 
NT 12 -If .00 


NT51 

-41.43 

MT50 

-54.41 

NT4 4 

-44.55 

NT4 3 

-43.60 

MT42 

-42.64 

HT41 

-41.74 

NT4 0 

-40.11 

MT34 

-40.00 

HT3I 

-14.13 

NT37 

-31.24 

NTJ* 

-37.47 

HT35 

-34.54 

NT34 

-31.47 

NT33 

-34.7] 

HT32 

-33.77 

NT31 

-32.12 

HT30 

-31.49 


Gauge 

Lee. 

Labe 1 

(dag) 

NT 52 

-69.00 

HT11 

-61.43 

NT 50 

-14.61 

NT44 

-44.15 

NT43 

-43.60 

NT 4 7 

-42.61 

NT 41 

-41.74 

NT40 

-40.14 

NTJ 9 

-40.00 

HTJI 

-3*. 13 

NT37 

-31.21 

NTJ 6 

-37.42 

NTJ 5 

-36. *4 

NTJ 4 

-31.67 

NT33 

-34.71 

NT32 

-33.77 

NTJ1 

-32.12 

NT30 

-31.14 


Valua 

(BTU/Tt 2-See) 
3 .306 ( 0) 
4.2f7( 0) 

4. 134 ( 0) 
1.1401 1) 
1.021 f 1 ) 

l.«*H li 

4.431 ( 0) 

1 . 22* 1 1 ) 

• ■042 < 0; 
1.4*21 1> 
1.444 1 1) 
1.426< 1) 
Null 

*.■>321 0} 
1.442 1 1) 

Null 

1.424 1 II 
1 * 607 ( 1, 

Hun j 


Valua 

(ITU/Tt2-Sec) 
1.2*41 0) 
2.1121 0 ) 
4.440J 0) 
3-6771 )} 
3.1721 lj 
1.4041 1) 

3. *201 1) 

4 • *2* ( 1) 

1. 1*7 ( 1| 
4.2241 1| 
*.422 ( 1) 
1.401 { 1) 
*.***( 11 
4.4221 1) 
4.37f( 1, 
Null 

3.1401 11 
2.377( 1, 


T Surf 
(OagR) 
134.31 
140.09 

141.14 
144.63 

144.15 
147. 43 

142.61 
145.99 

144.16 
147.39 

147.61 
147.24 

Null 

545.04 

147.34 

Null 

148.10 

149.01 


Gauga 
tabal 
HT2 9 


toe. 

(flag) 

-30.99 


T Surf 
IDegR, 
134.55 
140.24 
141.90 

154.30 

111.22 

161.40 

513.40 
357.42 

114.41 
164.27 
149.10 

164.30 
166.69 
161.49 
144.40 

Null 

162.31 
119.04 


HT24 

-30.0* 

NT27 

-34.1* 

HT76 

-24.2* 

NT2S 

-27.41 

NT24 

-24.54 

NT23 

-25.44 

HT22 

-74.60 

HT21 

-23.44 

HT20 

-23.04 

HT14 

-22.25 

nti a 

-21.40 

HT17 

-20.56 

HT14 

-19.42 

MT15 

-11.04 

HTH 

-17.64 

HT1 3 

-16.69 

NTI 7 

-15.71 

I Data Tabulation 

Ga uge 

Loc . 

Label 

(deg) 

HT2 9 

-30.44 

NT 2 4 

-30.04 

NT 7 7 

-24.14 

NT 76 

-24.24 

NT 7 5 

-27.41 

NT24 

-26.54 

NT 2 3 

-75.66 

HT22 

-24,40 

NT 21 

-23.44 

HT20 

-23.04 

HT1 4 

-22.25 

NTII 

-21.40 

HT1 7 

-20.56 

NTI 4 

-1 *. 62 

MT1 5 

-14.44 

HTH 

-17.44 

NTI 3 

-16.44 

MT1 2 

-11.71 


Pun 55 Aaoucad Data Tabulation 



Value 

T furf 

(*Tu/rt2 

-Sec) 

(DagA) 

1 

• 1*1 ( 

0) 

143 

.?* 

1 

'447 ( 

1) 

*41 

.11 

1 

,*45( 

11 

*49 

.44 

1 

.643 ( 

11 

*10 

.07 

1 

.761 ( 

1) 

111 

.11 

1 

• **7 ( 

11 

113 

.75 

1 

.475 ) 

1) 

*12 

.14 

1 

.9I3| 

1) 

*14 

.05 

2 

.1**1 

n 

111 

.24 

2 

■ 1 34 ( 

1) 

5*3 

.41 

2, 

.491 ( 

1) 

113 

*4 

2. 

.411 ( 

11 

113 

ft 

2. 

■ 53* ( 

1) 

*12 

45 

2. 

700 ( 

1) 

*14 

12 

2. 

*42 ( 

11 

*57 

53 

3. 

242 < 

11 

116 

01 

1. 

236 { 

ii 

161 

14 

5. 

041 { 

n 

160 

72 



Value 

T 1 

urf 

(*TU/Ft2 

-Sacj 

(DegA) 


• 3 *3 ( 

1) 

*1 

*14 


4901 

0) 


.14 


237 ( 

1) 


.96 


043 ( 

0) 


.14 


• 36( 

0) 


.21 


225 ( 

0) 


.04 


230 ( 

0) 


.29 


0*5 ( 

0} 


.11 


454 ( 

0] 


12 


425 (-1 ) 


19 


103 ( 

0) 


.52 


2*3 (- 

1) 


04 


017 ( 

0) 


21 


44l{- 

11 


7» 


447 

1) 


91 


160 (- 

2) 


71 


100 1- 

2) 

. 

47 


747 <- 

7) 


74 


Gauge 

Label 

NTH 

MT1 0 

NT! 

NT* 

NT 7 
NT! 
NTS 
HT4 
NT3 
HT2 
HT1 
NT4 5 
NT4 4 
MT4 7 
HT4 4 
HT4 9 


Loc. 

(deg) 

-14 

.75 

-13 

.69 

-12 

.13 

-11 

.44 

-10 

.43 

-9 

.94 

-4, 

.04 

-4. 

.10 

-4. 

.34 

-1, 

56 

-. 

62 

4 . 

34 

4. 

10 

1*. 

49 

26. 

54 

35. 

67 



Value 

T Surf 

(*TU/rt7 

-Sec) 

(DegA) 

5 

.5*3 1 

1) 

156.07 

5 

.3571 

1) 

553.41 

5 

.054 ( 

1) 

551.91 

2 

.4*41 

1) 

546.43 

1 

.343 1 

1) 

143.45 

t 

.047 ( 

0) 

542.71 

4 

.441 ( 

0) 

542.91 

6 

.774 1 

0) 

542.45 

1. 

,332 1 

1) 

144.63 


Null 


Null 


Null 


Null 

1 . 

214 ( 

1) 

144.71 

4 . 

330 ( 

0) 

542.74 

7. 

736 1 

Oj 

542.03 

5. 

002 ( 

0) 

540.42 

5. 

193 | 

0) 

540.59 


Gauge 

Loc . 


Value 

T Surf 

Label 

NTH 

(deg) 

-14.75 

(BTU/Ti 2-Sec ) 
1.901 1-1) 

(DegA) 

143.99 

NT 10 

-13.6* 

1 

. 456 (-1 ) 

143.42 

NT 9 

-17.43 


.774 (-1) 

143.15 

HT9 

-11.49 


.1631-2) 

542.67 

NT 7 

-10.93 


. 754 (-1 ) 

541.92 

NT* 

-4.94 


-HO (-JJ 

542.93 

NTS 

-4.04 


.1471-1) 

542.62 

NT 4 

-4.10 


.1*04-11 

141.53 

NT 3 

-4.34 

- 

4271-lj 

547.70 

NT2 

-1.5* 

- 

.1*7(-1> 

143.44 

NTI 

-.62 


Null 

Null 

HT45 
NT4 4 

4.34 

4.10 

* 

012( 0) 
4101-1) 

142.07 

140. 34 

HT47 

14.49 

- 

677 1-1, 

140.11 

NT44 

26.54 

- 

4*3 (-2) 

140.19 

NT4 9 

35.47 

- 

*341-1) 

139.35 


Gauge 

Label 

NT* 2 

NT51 

NT50 

NT44 

NT 4 3 

HT42 

NT 41 

NT40 

NTJ9 

NT 3 4 

HT37 

NT36 

NT31 

NT34 

NTS) 

NT32 

NT31 

NT30 


Loc. 
(•eg, 
- 44.00 
-41. *1 
-* 4.41 
- 44 . 4 * 
* 41.40 
- 42. 44 
- 41.74 
- 40 . *• 
• 40.00 
- 34.13 
- 3*. 21 
- J 7.42 
- 34.44 
-*».*7 
- 34.71 
- 33.77 
- 32 .12 
- 31.49 


Valua 

<»TU/ri2-iec> 
3. *46 (-1) 
*.396 (-1 1 
1 .120 « Oj 
3 . 37* { o, 
3.364 ( 0) 
3.701 ( 01 
2.443 ( 0) 
3.05* { 0) 

3 .430 ( 0) 
3.074 ( 0) 

2. 44* ( 0) 
l.*61( 0] 
3.6*4 f 0) 
2.0*0 ( 0> 
3.203 ( 0) 
Null 

1 * 1 1 7 ( 0) 

*• * 53 ( 0 | 


T Surf 
(Deg*) 
*34.26 
*31.4) 
*39.47 
*44.01 
142.14 
145.72 

142.10 
143. 7) 

144.10 
144.44 
144.1* 
143.17 
144.23 
542.51 
144.42 

Null 

144.44 

147.54 


Gauga 

Label 

HT2I 

HT29 

NT2 7 

HT2* 

HT2S 

NT24 

H723 

NT22 

NT21 

HT20 

NT1 9 

NT1* 

NT1 7 

NT14 

HT15 

NTH 

NT1 3 

HT1 2 


Loc. 
(deg) 
-30.99 
-30.04 
-29.1* 
-2*. 29 
-27.41 
-24.54 
- 2 *. 6 * 
-24.40 
-23.44 
-23.0* 
- 22 . 2 * 
-21.40 
•20.56 
-14.42 
-14.44 
-17.6* 
-14.44 
-15.71 


*un 56 Seduced Data Tabulation 


Value 

T Surf 

Gauge 

(*TU/rt 2-Sec) 

(DegA, 

Label 

4.24} { 0, 

*44.07 

NTI 1 

7.*34 ( 0) 

*47.92 

NT10 

».152( 0) 

*49.62 

HTf 

7.7051 0) 

*44. *4 

NTI 

*. *74 ( 0) 

**1.74 

NT 7 

*•437 ( 0) 

SS2. *4 

NT4 

1.2521 1| 

**3.94 

NTI 

1.0*4 ( 1) 

4*1.47 

NT4 

1 * 7 *6 ( 1) 

**1.44 

NTJ 

1 .04* ( 2) 

**2.*J 

NT2 

1.4*11 1) 

551.11 

NT! 

1.46*1 1) 

*67.22 

NT4 5 

Mill 1) 

*64.41 

NT46 

1 * *74 ( 1) 

*44.44 

NT47 

7.131 ( 1, 

*71.4* 

NT 4 • 

3*045 ( 1) 

*14.7* 

NTI 9 

4.4401 11 

*•0.11 


• . 349 ( ]) 

**0.91 



Loc. 

Value 

T Surf 

(deg) 

(ITU/fi 2-Sec) 

(DegA) 

-14.7* 

7 • 724 ( 1) 

*95.14 

-13.44 

• • 073 ( 1, 

*92.17 

-17.13 

1-025 f 2, 

*96.49 

-11.11 

7.903 ( 1| 

*•0.44 

-10.43 

».J79( }) 

*46.52 

-9.4* 

3 .495 | l) 

*59.41 

-4.04 

7.357 ( l, 

*53.04 

-4.10 

2 .024 ( 1) 

*»1.32 

-4.34 

2.322 1 0) 

*42.33 

-l.*4 

2. *7*( 0) 

*43.77 

-.42 

Null 

Null 

4.34 

7.701 (-2, 

*41.42 

4.10 

-2.7*41-1, 

*42.21 

14.69 

-2.1 37 (-J , 

*40.49 

24.54 

-6.1741-1, 

534.49 

35.67 

3.324 (-1, 

*37.45 


B-119 


Cauga 

UMl 

mt3j 
HT 31 
HT 50 
HT 4 * 
NT 43 
NT 4 2 
NT 41 
KT 40 
HT 39 
HT 3 I 
NT) 7 
NT 36 
NTJ 5 
HT 34 
HT 33 
NT 3 2 
NT 3 1 
HT 30 


cauga 

UNI 

NTS? 

HT 51 

HT 50 

NT 4 4 

HT 4 3 

HT 4 2 

MT 41 

HT 40 

HT3» 

NT 3 « 

MT 37 

MT 3 * 

NT) 3 

MT 34 

HT 33 

MT 32 

NT 3 1 

HT 30 


Cauga 

UMl 

MT 32 

NT 51 

HT 30 

NT 4 4 

NT 4 3 

NT 42 

NT 41 

NT 40 

NT 3 * 

NT 3 I 

NT )7 

HT 3 4 

MT 35 

NTJ 4 

NT 33 

NT 3 2 

HT 11 

MT 30 


Cauga 

UMl 

NTS 2 

HT 31 

KT 30 

HT 44 

HT43 

HT 42 

HT 41 

HT 40 

HT 39 

MTJ« 

NT) 7 

NT 34 

NT) 5 

NTJ 4 

HT 33 

NT) 2 

NT )1 

NT 30 


Loc. 

valua 

(dag) 

(■TU/Fi J-Sac 1 

• 49.00 

5.001 1 - 1 ) 

• 41.43 

4.404 1 - 1 ) 

- 54.41 

1.1451 0 ) 

- 44.45 

4 . 04*1 01 

- 43.40 

2.7921 0 ) 

- 42.44 

5.4421 01 

- 41.74 

4.0241 0 ) 

- 40.44 

4.4421 0 ) 

- 40.00 

3.7421 0 ) 

- 34.13 

4.4941 0 ) 

- 34.24 

3.440 1 0 ) 

- 37.42 

3.4491 0 ) 

- 34.51 

4.441 1 0 ) 

- 34.47 

4.4711 01 

- 34.71 

4.2731 01 

- 33.77 

Nul 1 

- 32.12 

1 .225 1 1 ) 

- 31.49 

1.3191 1 ) 


Run 


Loc. 

Va i u* 


(dag) 

(BTU/rt 2 - 

Sac) 

- 44.00 

3.347 (- 

11 

- 41.43 

1.1171 

0 ) 

- 54.41 

1.441 1 

01 

- 44.55 

3.451 ( 

0 ) 

- 43.40 

2.3121 

0 ) 

- 42 . 4 * 

7.7731 

0 ) 

- 41 . 1 # 

4.094 1 

0 ) 

- 40.44 

4.041 ( 

01 

- 40,00 

4.043 1 

0 ) 

- 34.13 

3 . 4 H l 

0 ) 

- 34 . 2 * 

2.579 1 

0 ) 

- 37.42 

2 . 41 # 1 

0 ) 

- 34.44 

3.103 1 

01 

- 35.47 

2.944 1 

01 

- 34.71 

4.290 ( 

0 ) 

- 33.71 

Nul 1 


- 32.42 

5.001 1 

0 ) 

-31 .49 

4.1291 

01 



Run 


Loc . 

Valua 


(dag) 

14 TU/Ft 2 - 

Sac 

- 49.00 

4.4401 

0 ) 

- 41.43 

7.741 1 

01 

- 44.41 

1.1241 

1 ) 

- 44.45 

2.1191 

1 ) 

- 43.40 

2 . 1 ) 7 ( 

1 ) 

- 42 . 4 * 

3.4131 

1 ) 

- 41 . 7 * 

1 . 417 J 

1 ) 

- 40 . 4 * 

1.0501 

it 

- 40.00 

2.1231 

l) 

- 39.13 

4.240 ( 

i) 

• 34.24 

3.4291 

l) 

- 37.42 

3.2991 

n 

- 34.44 

4.014 ( 

i) 

- 35.47 

2 . 54)1 

i) 

- 34.71 

Null 


- 33.77 

Null 


- 32.42 

3.4221 

l) 

- 31.49 

4.3441 

u 


Nun 


T Surf 

Cauga 

Loc . 

Valua 


T Surf 

(DagRI 

UMl 

(dag) 

(iTu/rt 2 - 

Sac) 

(OagR) 

534 . 90 

NT 2 9 

- 30.99 

9.2551 

0 ) 

440.21 

5 ) 9 . 5 ) 

NT 29 

- 30.09 

1.4441 

11 

331.52 

540.05 

NT 21 

- 29.19 

1.7491 

11 

540.49 

544.44 

NT 24 

- 24 . 2 * 

2.0001 

1 ) 

441.99 

542.71 

NT 2 5 

- 21.41 

2.3131 

1 ) 

543.39 

544.71 

NT 2 4 

- 24.54 

2.732 1 

11 

3 * 7.74 

343.94 

NT 23 

- 25.44 

2.4511 

1 ) 

347 . 3 * 

344.42 

NT 2 2 

- 24.40 

2.3104 

11 

345.74 

545.01 

NT 21 

- 23.94 

4 . 2*31 

1 ) 

573.40 

544.94 

NT 20 

- 23.04 

4.534 < 

1 ) 

570.31 

544.44 

HT 19 

- 22.25 

4 . 44 K 

1 ) 

342.24 

544.45 

HT 1 I 

- 21.40 

1.091 ( 

2 ) 

314.77 

545.10 

MTU 

- 20 . 5 * 

1.194 | 

2 ) 

391.50 

343.54 

HTl 4 

- 19.42 

9.4331 

1 ) 

591.34 

549.40 

HT 1 5 

- 14.44 

4.4351 

1 ) 

399.24 

Null 

HTl 4 

- 11.44 

4.024 ( 

1 ) 

347.04 

532.41 

HTl 3 

- 14.49 

2.427 ( 

11 

544.24 

345.23 

HTl 2 

- 15.71 

1.177 ( 

1 ) 

377 . 1 # 

*7 Raducad 

Data 

Tabulation 





Cauga 

Loc . 

Valua 

T Surf 

UMl 

Idagi 

( 4 TU/Ft 2 -Sact 

(DagM 

nth 

- 14.13 

1.1901 11 

571.14 

NT 10 

- 13.41 

1.0531 11 

343.20 

NT* 

- 12.43 

7 . 4 H 1 0 ) 

554.21 

NT 4 

- 11.44 

4.0231 0 ) 

533.77 

NT 7 

- 10.43 

2.4421 0 ) 

344.14 

NT 4 

- 9.44 

3.4351 0 ) 

544.31 

NT 5 

- 4.04 

2 . 4*01 0 ) 

447.10 

HT 4 

- 4.10 

1.4131 0 ) 

545.40 

NT 3 

- 4.34 

1 . 90 * 1 - 1 ) 

343.41 

HTJ 

- 1.34 

2.475 1 - 1 ) 

544.11 

HTl 

-.42 

Nul 1 

Null 

HT 43 

4.34 

- 4.471 (“11 

543.77 

HT 4 * 

4.10 

- 2.241 1 -U 

542.57 

MT 4 7 

14.49 

- 2.470 1 - 1 ) 

539.44 

HT 4 4 

24.54 

- 4 . 4141 - 1 ) 

534.25 

NT 4 9 

33.41 

1 . 4141 - 1 ) 

334.04 


T Surf 

Cauga 

Loc. 

(DagRI 

Labal 

(dag) 

340.09 

HT 2 9 

- 30.99 

541.17 

HT 24 

- 30.04 

341.77 

HT 27 

- 29 . 1 * 

344.34 

HTJ* 

- 24.24 

344.44 

HT 23 

- 27.41 

549.44 

HTJ 4 

- 26.34 

543.41 

HTJ 3 

- 23.46 

344.09 

NT 2 2 

- 24 .40 

543.49 

NT 21 

- 2).*4 

544.57 

HT 20 

- 23.04 

543 . 0 * 

HTl 9 

- 22.23 

344.41 

HTl# 

-21 .40 

343.29 

HTl 1 

- 20.36 

543 . 9 * 

HTl 4 

- 19.42 

344.51 

HTl 5 

- 14.44 

Null 

HTl 4 

- 17.66 

544.41 

HTl 3 

- 16.69 

344.00 

HTl 2 

- 15.11 


B«duc*a Data Tabulation 


T Surf 

Cauga 

Loc . 

IDagR) 

Ubal 

( 0 «< 3 ) 

545.90 

HT 29 

- 10.99 

547.60 

MT 24 

- 30.04 

550.21 

HT 21 

- 29 . 1 * 

560.11 

HT 24 

- 24.24 

559.17 

HT 25 

- 21.41 

549.31 

HT 24 

- 24.44 

553.32 

MT 23 

- 23 . 4 * 

530.21 

HTJ 2 

- 24.40 

560.25 

NT 21 

- 21.94 

473.30 

NT 20 

- 23.04 

371.33 

HTl 9 

- 22.25 

570.97 

HTl 4 

- 21.40 

379.56 

HTl 7 

- 20.56 

564.44 

HTl 6 

- 19.62 

Null 

HTl 3 

- 14.64 

Null 

HTl 4 

- 17.46 

440.45 

HTl 3 

- 14.49 

5 * 0.54 

HTl 2 

- 15.71 


10 Raducad Data Tabulation 


Valua 

T Surf 

Cauga 

)TU/Ft 2 -Sac) 

(DagR) 

Laoal 

4.4261 01 

545.70 

HTl 1 

3.6421 01 

547.75 

HT 10 

9.3071 0 ) 

549.46 

NT* 

6.401 1 0 ) 

549.00 

NT* 

4.3451 0 ) 

549.94 

MT 7 

4.7454 0 ] 

549.67 

HT 6 

9.4621 0 ) 

550.23 

HT 5 

1.7121 0 ) 

549.26 

HT 4 

1.0041 1 ) 

551.95 

HT 3 

4.063 1 0 ) 

544.04 

HT 2 

4 . 344 ( 0 ) 

550.96 

HTl 

6.0651 0 ) 

544.50 

HT 4 3 

6.412 1 0 ) 

549.43 

HT 4 6 

4.2131 0 ) 

544.55 

HT 47 

7.1341 0 ) 

544.34 

MT 44 

4.0761 0 ) 

549.69 

NT 4 9 

6.356 1 C 1 

544.41 


5.033 ( 0 ) 

544.02 



Valua 

T Surf 

Cauga 

( 9 TU/Ft 2 -SaO 

IDagR) 

UMl 

3.4601 1 ) 

574.42 

NT 11 

4.4321 1 ) 

579.44 

HT 10 

4.4271 11 

510 . 7 * 

NT* 

4.1061 11 

579.43 

HTl 

5.2031 1 ) 

574.33 

HT 7 

5.4401 1 ) 

590. 95 

NT 4 

5 . 4*91 11 

393 . 5 ) 

HT 5 

3.9531 11 

590.41 

NT 4 

4.0151 11 

595.54 

NT) 

4.6041 1 ) 

594.30 

HT 2 

9.5211 11 

5 * 9.31 

HTl 

1.4731 21 

604.99 

HT 45 

2.1921 2 ) 

412 . 0 ) 

HT 46 

1.2391 2 ) 

594.91 

MT 47 

4 . 1*21 11 

545.21 

HT 4 I 

2.3411 11 

599.57 

HT 4 * 

1.4411 11 

556.40 


1.044 1 1 ) 

553.19 



Loc. Valu* T Surf 

(dag) (9TU/Fi2-Sac) (DagNl 
- 14.14 4 .IHI 0 ) 441.13 

- 13.41 3.0404 Ot 444.40 

- 12 . 4 ) 4 .H 41 0 ) 444.41 

- 11.91 2.344 1 01 444.40 

- 10.43 2.3191 01 144.39 

- 9 . 98 2.4101 0 ) 444.11 

- 4.04 4.0401 0 > 444.41 

- 1.10 1.441 l 0 ) 441.21 

- 4.34 1.4421 1 ) 142.45 

- 1 . 3 * 3.1321 11 443.44 

-.42 Null Nul1 

4.34 1.4441 1 ) 443.09 

1.10 1.414 1 l) 442.03 

14.49 1.1341 01 542.94 

24.54 - 4 . 9701 - 1 ) 439.47 

31.47 Null Null 


Loc. Valua 

(oagl ( 9 TU/Ft 2 -Sac ) 


14. 

75 

1 . 

1451 

1) 

>1) 

69 

1 . 

464 ( 

1) 

<12 

I) 

1 . 

929 1 

1) 

•11 

91 

1 . 

954 1 

1 ) 

•10 

93 

2. 

.1431 

1) 

-9 

91 

1 . 

.494 1 

1) 

-9 

04 

1 . 

.924 1 

1 ) 

-9 

.10 


Nul 1 


-4 

.34 

2. 

.063 1 

1) 

-1 

.54 


Null 


- 

.42 


Null 


4 

.34 

1 

.544 1 

1) 

9 

.10 

1 

.3*21 

1) 

16 

.69 

1 

.227 1 

1) 

26 

.54 

9 

.259 1 

0) 

33 

.47 


Null 



T Surf 
iDaqR) 
443.03 
443.11 
444.31 
444.14 

444.09 
440 . 3 ) 
443.37 

Null 

444.10 
Null 
Null 

441.44 

441.54 

550.52 

544.29 

Null 


Uc. 


Valua 


(dag) 

( 9 T 0 /Ft 2 - 

Sac) 

- 49.00 

1 . 

4)91 

0 ) 

- 41 . 9 ) 

1 . 

1901 

0 ) 

- 54.41 

3 . 

027 ( 

0 ) 

- 44.55 

5 . 

4951 

0 ) 

- 43.40 

5 . 

, 49*1 

0 ) 

- 42.69 

9 . 

. 0**1 

0 ) 

- 41 . 7 * 

4 . 

.9421 

0 ) 

- 40.99 

7 

.011 1 

0 ) 

- 40.00 

6 

.4241 

0 ) 

- 39 . 1 ) 

9 

. 2*41 

0 ) 

- 39.29 

1 

.0391 

1 ) 

- 37.42 

9 

.362 1 

0 ) 

- 36.99 

1 

. 0)91 

1 ) 

- 35.47 

7 

.447 { 

0 ) 

- 34.71 


Null 


- 33.77 


Null 


- 32.92 

9 

.021 ( 

0 ) 

- 31 . 9 * 

9 

.2921 

0 ) 


Run 


T Surf 

Cauga 

Uc. 

IDagR) 

UMl 

(dag) 

543.04 

NT 29 

- 30.99 

545.59 

MT 29 

- 30.04 

344.22 

NT 2 7 

- 24.14 

544.33 

MT 24 

- 24 . 2 * 

544 . 2 * 

HT 25 

- 27.41 

530.11 

HT 24 

- 24.54 

347 . 9 * 

KT 23 

- 25 . 4 * 

349.34 

HT 22 

- 24.40 

349.91 

HT 21 

- 23.94 

350.44 

HT 20 

- 23.01 

531.27 

HTl 9 

- 22.24 

530.11 

HTl • 

- 21.40 

531 . 2 ) 

HTl 1 

- 20.34 

549.54 

NT 19 

- 19.42 

Null 

HTl 5 

- 14.44 

Null 

HTl 4 

- 11.46 

350.37 

HTl) 

- 16.69 

450.41 

HTl 2 

- 15.71 


41 Raducad Data Tabulation 


Valua 


T furf 

( 9 T 0 / Ft 2 -Sac) 

IDagR) 

7.064 1 

0 ) 

549.94 

1.029 ( 

1 ) 

551.70 

1.2791 

1 ) 

553.47 

1 . 4)4 1 

11 

335.41 

2.4131 

1 ) 

339 . 5 ) 

3.0141 

1 ) 

343.46 

3 .475 ( 

11 

343.07 

2 . 92)1 

1 ) 

360.11 

2 . 595 ( 

1 ) 

537.12 

2 .214 ( 

11 

333.23 

1 . 99 ) 1 

1 ) 

555.02 

1.3411 

1 ) 

332.14 

9.1241 

0 ) 

330.31 

4.1951 

0 ) 

349.42 

3.0461 

0 ) 

346.35 

2.3321 

0 ) 

347.64 

2.5591 

0 ) 

344.11 

3.1651 

0 ) 

541.24 


Cauga 

UC. 

Valua 

T Surf 

UMl 

(dag) 

(ITU/ ft 2 - Sac) 

(DagR) 

NTH 

- 14.75 

3 . 05*1 0 ) 

347.40 

HT 10 

- 13.69 

3 . 31*1 0 ) 

547.39 

NT* 

- 12 . 6 ) 

3.740 1 0 ) 

547.54 

HT 9 

- 11.64 

3 . 43)1 0 ) 

547.14 

HT 7 

- 10 . 9 ) 

4.2751 0 ) 

547.42 

HT 6 

- 9 . 9 « 

3.9251 0 ) 

547.00 

NT 5 

- 9.04 

3.4761 0 ) 

546.90 

NT 4 

- 9.10 

4 . 011 ( 0 ) 

346.69 

NT) 

- 4.34 

3.9421 0 ) 

547.29 

NT 2 

- 1.54 

2 . 161 ( 0 ) 

546.51 

HTl 

-.62 

Null 

Null 

MT 45 

4.34 

4 . 4)1 1 0 } 

347.47 

MT 44 

4.10 

4.304 1 0 ) 

344.99 

MT 47 

14.49 

4.4191 0 ) 

344.73 

NT 49 

24.54 

2.493 1 0 ) 

545.47 

HT 49 

35.47 

Nul 1 

Null 


B-120 



C*ug« 

Loc . 

bb«i 

(d«o> 

MT52 

-*5.00 

NTS! 

-11.93 

NT 50 

-54,41 

HT44 

-44.55 

HT43 

-43.40 

NT 4 2 

-42.49 

NT 41 

-41.71 

NT40 

-40.99 

NT 3 1 

-40. 0C 

HT3I 

-39.13 

HT37 

-39.25 

NT3 4 

-37.42 

HT35 

-34.59 

MT34 

-35,67 

NT3 3 

-34.71 

NT 3 2 

-33.77 

NT31 

-32.92 

NT30 

-31.99 



V*lu* 

T Sur/ 

Cj uge 

Loc . 

1 9Tw t l 2 
1 .221 ( 

•See) 

0) 

544.01 

Ubt] 
NT 2 9 

(a»gj 
-30. 99 

1 

• »i*( 

0) 

544.43 

HT26 

-30.01 

1 

• 757 ( 

01 

544.45 

NT 2 7 

-29.19 

2 

• 51 9 ( 

0) 

544.54 

NT 2 6 

-29.29 

2 

• 53 7 ( 

0) 

544.56 

NT 2 5 

-27.41 

4 

.501 | 

01 

545.34 

NT 2 4 

-24.54 

3 

.J3U 

0) 

544.92 

NT 2 3 

-25. 46 

3 

. 794 ( 

0) 

544.92 

NT 2 2 

-24.90 

3 

. 205 ( 

01 

544.76 

NT 21 

-23.14 


Null 


Nul 1 

NT20 

-23.09 


NuJ 1 


Null 

NT1 9 

-22.25 


Nul 1 


Nul 1 

NT 1 6 

-21 .40 

3. 

251 ( 

0) 

545.00 

NT17 

-20.56 

3. 

131 < 

0) 

544.69 

HT1 6 

-19.42 


Nul 1 


Null 

HT15 

-19.44 


Nul 1 


Nul j 

NT 1 4 

-17.64 

3. 

409 < 

0) 

545.50 

HT13 

-14.69 

3 . 

*13 { 

0) 

545.70 

NT1 7 

-15.7] 


1 

1 jr. 

*7 ••duc*d 

Dit* TubuUtlon 


V*lu* 

(Btu/rt;-s«c} 
3.524( 01 
3.407( 0) 
*.!*•( 0 ) 
«.295< 0| 
7.20il 0J 
Mull 

5.597J 0> 
7.140{ 0} 

7. 794 ( C) 

2 . 736 ( 0 ) 
5.575J 0} 
4.90b ( 0! 
4.145( 0) 
4.491 { 0) 
5.4451 0) 
*.751 ( Oj 
7.017{ 0) 
4.309 1 OJ 


T Surf 
4D*gAj 
545.71 

547.44 

547. 49 
549.94 
547.41 

Mull 

547.51 

547.92 

541.49 

545.45 
547.31 
547.02 
547.24 
547.14 
547.22 
547.44 
547.71 
541.01 


Cjug« 
L*t>« 1 
MT1 1 
KT10 
MT9 
H7 • 
KT7 
MT4 
HT5 
HT4 
NT 3 
HT2 
HT1 
HT4 5 
MT4S 
KT4 7 
HT4 4 
MT4 9 


Loc. 

Vuluc 

T Surf 

(dug! 

(BTU/ri 7-Sec J 

(Deg*) 

-14.75 

5 . 91 2 ( 0) 

547.97 

-13.69 

4.4341 0) 

547.73 

-12.93 

*.*92( 0) 

548.27 

-11.96 

9.4141 0) 

549.95 

-10.13 

7.432 1 0| 

549.39 

-9.99 

7.0931 0) 

549.59 

-9.04 

9.9201 0) 

546.07 

-9.10 

•.446( 0} 

547.30 

-4.34 

1.5301 1) 

550.11 

-1.56 

2.371 ( 1) 

553.17 

-.42 

Nul j 

Null 

4.34 

Nul i 

Null 

• .10 

1.01*1 1J 

549.58 

14.19 

9.046 ( 0) 

547.16 

2*. 54 

4.414 ( 0J 

545.50 

35.47 

Null 

Null 


B-121 
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